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@ Oxoindollztne and oxoindollzlnlum dyes and processes for their preparation. 

@ Oxoindoilzlne and oxoindolizinium dyes are novel 
compounds useful in image formation such as in laser 
recording and reading. The dyes are formed by (1) the 
reaction of a cycfopropenone compound with a pyridine 
compound and optionally (2) by reaction of the product 
from (1) with a color-forming compound preferably In the 
presence of an oxidant 
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OXOINDOLIZIWE AND OXOIKDOLIZINIUM DYES AND 
PROCESSES FOR THEIR PREPARATION 
This invention relates to new oxolndolisine 
and oxoindolizinium dyes end to their preparation* 

5 Dyes useful in imaging materials are veil 

known in the photographic art* However, of the 
various types of dyes available or described in the 
prior art, no class is known which offers the 
combined advantages of wide absorption ranges and 

10. aase of preparation without the need for complex 
multistep reactions. 

Attempts have been made to react cyclo- 
propenones with heteroaromatic nitrogen compounds as 
described in, for example, "Reaction of Cyclopro- 

15 penones With Heterocyclic Nitrogen Compounds" by J* 
V. Lown and K. Matsumoto, Canadian Journal of 
Chemistry . Vol* 49, 1971, pages 1165-1175* However , 
such attempts did not produce oxoindolisine or 
oxoindolizinium dyes* None of the known classes of 

20 dyes involve preparation by means of a simple 
reaction of a cyclopropenone with a pyridine 
compound nor do they involve reactions of CD 
color-forming couplers with (2) products derived 
from reaction of photosensitive cyclopropenones with 

25 pyridine compounds* This Invention provides dyes 
which are easily synthesized and which have a 
variety of uses in imaging technology* 

The new oxoindolisine and oxoindolieinium 
dyes provided by this invention are useful in laser 

30 recording and reading applications. Some of these 
<jyes *re also useful as image dyes in 
photothermography and thermography* 

Oxoindolizine and oxoindolisinium dyes 
described herein include methyleneoxoindolizine, 

35 (4-oxoarylerie)oxoindolizine, bis •oxoindolizine, 
bis(oxoindolicinyl) ethylene, (2- and 4 -amino- 



# 



0068876 

-2- 

arylene)oxoind6llzine and pyridlnluaoxolndoliEine 
dyes. These dyes may be in their keto or enol form, 
but are also provided in their various Isomeric and 
tautomeric forms. 
5 Oxoindolizlne dyes according to this 

invention* in their keto form, have the following 
structure: 



10 




15 

wherein 

R 1 and R* are individually atraight or 

branched chain alkyl containing 1 to IB, 
preferably 1 to 10 carbon atoms; 
20 substituted or unsubstituted aryl containing 

6 to 20 carbon atoms; or 
polys tyryl having appended indolirine or 
indolizinlum groups , or combinations thereof; 
R 1 Is a divalent group which, with the 
25 oxoindolizinone nucleus, completes an organic 

chromophore ; 

R* is hydrogen; alkyl containing 1 to 18 
carbon atoms; cyano; acyl containing 2 to 20 
carbon atoms; carboalkoxy containing 2 to 18 
30 carbon atoms; aminocarbonyl containing 1 to 18 

carbon atoms; acyloxy containing 2 to 18 carbon 
atoms; bromine or chlorine; and 

R* is hydrogen; chlorine; bromine or alkyl 
containing 1 to IB carbon atoms* 
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Oxoindollrlnlua dyes according to this invention* 
in their keto form, have the following structure: 



(ID 



r* nr 



10 

wherein 



O 



X? is an anion, preferably an acid 
anion ; 

R* and R' are individually straight 
15 or branched chain alkyi containing 1 to 18, 

preferably 1 to 10 carbon atoms; 
substituted or unsubstituted aryl 
containing 6 to 20 carbon atoms; or 
polystyryl having appended indolisine or 
20 indolizinium groups or combinations thereof; 

R' is a monovalent group which, with 
the oxoindolizinium nucleus, completes an 
organic chromophore; 

R 9 is hydrogen; alley 1 containing 1 to 
25 18 carbon atoms; cyano; acyl containing 2 

to 20 carbon atoms; carboalkoxy containing 
2 to 18 carbon atoms ; aminocarbonyl 
containing 1 to 18 carbon atoms; acyloxy 
containing 2 to 18 carbon atoms* bromine or 
30 chlorine; and 

R l§ is hydrogen; chlorine, bromine or 
alkyl containing 1 to 18 carbon atoms, 
Alkyi groups which are suitable for use as 
R 1 . R 2 . R\ R 5 , R 6 . R 7 , R^ or R 10 
35 substituents include, for example » methyl, ethyl and 
straight or branched chain propyl, butyl, amyl, 
decyl, dodecyl or lauryl. 
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Aryl groups vhleh are suitable for use as 
R 1 , R 2 » R 6 or R 7 substituents include » for 
example, unsubstltuted or substituted phenyl tolyl, 
xylyl, methoxyphenyl , 4-t-butylphenyl » anlsyl, 
5 naphthyl or aethoxynaphthyl . 

Examples of acyl groups which are suitable 
for use as R* and r' substituents include 
acetyl, propionyl, 2~ethylhexanoyl and etearoyl. 
Examples of acyloxy groups which are 
10 suitable for use as R* and R 9 substituents 

include acetoxy, proplonoxy, butyroxy and lauroyloxy. 

Examples of carboalkoxy and aminocarbonyl 
groups which are auitable for use as R* and r' 
substituents include , respectively* carbomethoxy, 
15 carboethoxy and carbobutoxy, and unsubstltuted 
aminocarbonyl or methylamlnocarbonyl t 
dimethylaminocarbonyl and ethylamlnocarbonyl* 

Examples of X anions are methanesulfonate, 
trif luoromethanesulf onate t paratoluenesulfonate , 
20 bromide, chloride, iodide and sulfinate. 

The R 5 and R 10 substituents, as defined 
above, are such that they have no adverse affect 
upon the desired dye properties of the described 
oxoindolizlne and oxoindolizinium compounds* 
25 Useful R* and R* groups are, for example 

a) substituted or unsubstltuted 

heterocyclyl or heterocyclylldene 
groups optionally appended through 
me thine and polyme thine groups, auch 
30 as i) indolizine and lndolizinium 

groups illustrated by structures (Z) 
and (II) appended directly as the 
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respectlve R* and R* groups or 
appended through a substituted or 
unsubstltuted methlne or polymethlne 
chain* such as containing 1 to 6 
methlne groups, 11) pyrldylldene, 
111) pyranyl, Iv) pyranylidene, v) 
thiopyranyl, vi) thlopyranylidene, 
and vii) Julolidyl; Including the 
onium salts of such heterocyclyl and 
heterocyclylidene groups , such as the 
Immonlum, oxonium and sulfonlum salts; 
and the acid addition salt derivatives 
of such heterocyclyl and 
heterocyclylidene groups ; 
substituted and unsubstltuted 
amlnoarylmethlne and 
hydroxyarylmethlne, Including their 
taut oners, such as represented by the 
formula: (Z)(A)(D) wherein 

Z Is a methlne or polymethlne group , 
auch as containing 1 to 6 a e thine 
groups ; 

A Is a substituted or unsubstltuted 
aromatic group » such as arylcne 
containing 6 to 20 carbon atoms, for 
example 9 phenylene, phenylldene, 
naphthylene, and naphthylldene; and 

D is -OR 1 ", -HR 1 "*", -O. 
or -NR ,,t wherein Is a 

monovalent est ion, preferably 
hydrogen, E lt§ and R 1 * 1 are 
Independently selected from hydrogen , 
substituted or unsubstltuted alkyl, 
auch as alkyl containing 1 to 20 
carbon atoms, alkenyl, auch as alkenyl 
containing 2 to 20 carbon atoms , and 
aryl, such as aryl containing 6 to 20 
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carbon atoms, including phenyl and 
tolyl; or, R l and R ltl taken 

- : together with (A) form a polycyclic 

heterocyclic group, such at a 

5 9-Julolidyl group: 

R 1 " la alkyl, such as alkyl 
containing 1 to 20 carbon atoms or 
aryl auch as aryl containing 6 to 20 
carbon atoms; 

10 c) a methylene group substituted with at 

least one, preferably two 
electronegative groups » auch as acyl, 
cyano, aryl, alkoxycarbonyl , and 
aminocarbonyl groups; and 
15 d) a f oroyl group. 

X? is an anion , for example, methane- 
sulfonate, tr If luorome thane sulfonate, 
para -toluenesulf one te, bromide, chloride, 
iodide, and aulfinate. 
20 The term "enol" herein means an anol from 

the keto form of the dye as well as an anol produced 
by a protonatlon reaction or other reaction. For 
example, typical enols are represented by the 
formula : 
25 (ZZA) 



t 



R 

R lt t f JL 9 



30 * OR . 



or 

(IIB) K*J 



I At>e 
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wherein X 6 , R», R\ R\ R\ R» and 

R t# are as defined above and R* la hydrogen or 

acyl. 

The tern "acyl" herein means alkylcarbonyl 
5 containing 2 to 20 carbon atoms and arylcarbonyl, 

auch as arylcarbonyl containing 7 to 20 carbon atoms* 

The term "aryl" means unsubstituted or 
substituted aryl containing 6 to 20 carbon atoms, 
auch as phenyl, tolyl, xylyl, naphthyl, and 
10 methoxyphenyl* 

As noted above, the preparations of 
oxoindolitine and oxoindolisinium dyes of the 
invention do not involve complicated reaction steps 
as do the preparations of prior art dyes. 
15 The oxo£ndolisine and oxoindolisinium dyes 

of this invention are prepared by 

1) reaction of a cycloprppenone compound 
with a pyridine compound, or 

2) reaction of a cyclopropenone compound 
20 with a pyridine compound and then vith 

a color-forming compound, or 

3) a condensation reaction* The term 
"condensation reaction" herein means a 
dehydration Involving, for example, an 

25 active methylene and a carbonyl group. 

A useful pyridine compound does not contain 
a aubstituent in the 2- or 6-position on the 
pyridine ring. Pyridine compounds do not form 
oxoindolisine or oxoindolisinium dyes when 
30 substituted in the 2* or 6-posltion, that is In the 
positions next to the ring nitrogen atom. 

The oxoindolisine and oxoindolisinium dyaa 
herein are alternatively named as indolisinone 
compounds. 

35 
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Many pyridine eoapounds arc useful in 
forming a dye compound of this invention. Examples 
of useful pyridine eoapounds are represented by the 
formula: - 

(III) 

R l v» A >R" 



» I a» 

V 



wherein: 

R 11 is hydrogen; elkyl containing 1 to 18 
carbon atoms; cyano; acyl containing 2 to 20 
carbon atoms; carboalkoxy containing 2 to IB 
carbon atoms; aminocarbonyl containing 1 to 18 
carbon atoms; acyloxy containing 2 to 18 carbon 
atoms; bromine or chlorine; 

R 13 is hydrogen; alkyl containing 1 to IB 
carbon atoms; cyano; acyl containing 2 to 20 
carbon atoms; benxyl or pyridyl; and 

R 1 * is hydrogen; chlorine; bromine or alkyl 
containing 1 to 18 carbon atoms. 

Alkyl groups vhich are suitable for use as 
R 11 , R 12 and R 13 aubstituents include, for 
example, methyl, ethyl, decyl and dodecyl. 

Acyl groups which are suitable for use as 
R 11 and R 12 substituents include acetyl, 
propionyl, 2-ethylhexanoyl , etearoyl and lauroyl* 

Examples of carboalkoxy and aminocarbonyl 
groups which are useful as R 11 aubstituents 
include, respectively, carbomethoxy, carboethoxy and 
carbobutoxy, and unsubstituted aminocarbonyl or 
methyl aminocarbonyl, dimethylaminocarbonyl and * : 
e thy lami nocarbony 1 . 
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Acyloxy groups vhlch are suitable for use 
as R substituents Include acetoxy, proplonoxy, 
butyroxy and lauroyloxy. 

Exsnples of useful pyridine compounds for 
5 preparation of dyes according to the invention are: 

P-l 4,4'-Dipyridylethylene: 

10 <"> -«■-«■- <> 



P-2 1 -Methyl -4- (4-pyridyl)pyridiniua-p-toluene- 

sulf onate : 



P-3 Pyridine : 

20 



V 



25 P-4 4-Ficollne: 

CHj 

t 

v 

30 
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S' -5 4-Fornylpyrldlne (alto known as 4-pyrldlne« 

carboxaldehyde) : 

O 
li 

CH 

.A. 

V 



10 

P-6 



15 



4- (4-Azastyryl) -l-methylpyridlnlun 
p_-toluene sulfonate: 

CHj-ft^ " ^--CH-CH--^"*^ CH,— SO, 6 



P-7 4-Acetylpyridine: 



20 



O 
II 

CCHi 

.A. 

V 



25 

P-8 3-Acetylpyrldlne: 

O 

N fi-CCH, 
30 V* 



35 



•II- 



P-9 3 -Benzyl pyridine : 



p-10 4-Benzylpyridine: 



10 CH 4 -' > 

15 

P-ll 3-Bromopyrldine : 

- Br 

V s 

20 

P-12 4- (fc-chlorobenzyl) pyridine: 

CH, - •'"""S " CI 

25 .A. 

i v V 



P-13 3-Chloropyridine : 

30 

y^. . ci 

V 
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P-14 3-Cyanopyridlne: 

5 V 

P-15 3,5-Dichloropyridine: 

10 CI - •* V « - CI 

V 



P-16 N,N- diethyl nicotinamide: 

15 O 

II 



V jj - C - B(CH,CH,>* 

V 



20 

P-17 3-Ethylpyridine: 



- CH a CH, 



P-18 4-Ethylpyridine: 



CHaCH j 

.A. 

V- 



35 
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P-19 Ethyl-3-pyridyl«c«t«t« : 

O 

J J - CH 2 COCH 2 CH s 



V 



P-20 3.4-Lutldlne: 

10 CH, 

i 



20 



^5 - CH. 



15 

P-21 3,5-Lutidlne: 



CH, - •* \ - CH, 

V 

P-22 2-Methyl-l ,2-di-3-pyrldyl-l-oxo-prop«ne i 



O CH, 

•>*n. . i . i . ,>x 



P-23 N-oethylnlcotln*old«: 
30 O 

V 



35 



30 
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P-24 Methyl nicotlntte: 



V 



P-25 3-Picollne: 

10 



O 
it 

COCH, 



I II 



- CHj 



15 F-26 3-Foraylpyrldlne (also known as 
" 3-Pyridinecarboxaldehyde) : 



v « - CH 
i V 



20 



P-27 3-Cyanomethylpyridlne (also known as 
3-Pyridylacetonitrlle) ; 

25 ^ " C *>™ 



P-28 3-(3-pyridyl)-l-prop»nol! 



V - - CHjCHxCHsOH 
V" 



m # 
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P-29 Tr*ns-l-(3-pyrldyl)-2-(4-pyrldyl)«thyl«n«: 
S \ m CH • CH - ^» 

P-30 4-Cyanopyrldine : 

J, V 

15 P-31 l-Benzyl-4-(4-pyridyl)pyridlnluB bromide: 

Many cyclopropenone compounds are useful 
for preparing dyes eecording Co the invention. 
Examples of useful cyclopropenones ere represented 
by the formula: 

(IV) 

it 

R»*. C^C -R»» 



30 



35 
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vherein: 

R l * and R ,$ are individually aryl 
~ : containing 6 to 20 carbon atoms; aralkenyl 

containing 6 to 20 carbon atoms; alkyl 
5 containing 1 to 18 , preferably 1 to 10 

carbon atoms; or R 1 * and R 1§ together 
represent the carbon atoms necessary to 
complete a 7- or 8-meober cyclic structure • 
Aryl groups which are suitable for use as 
10 R 14 and R 15 aubstituents include, for example, 

unsubstituted and substituted phenyl, naphthyl or 
anthryl, such as aethoxyphenyl and aethoxynaphthyl. 

Aralkenyl groups which are suitable for use 
as R 14 and R 15 aubstituents Include for example , 
15 2,2-diphenylvinyl* 2-phenylvinyl , 2-naphthylvinyl 
and 2-methyl-(2-phenyl vinyl). 

Alkyl groups which are suitable for use as 
R . and R" aubstituents Include methyl, ethyl, 
propyl, decyl and lauryl* 
20 An example of an R 14 and R 15 cyclic 

structure is 2,3-pentamethylene* 

The aryl group of R 1% and R lf Is 
unsubstituted or substituted by one or sore groups 
such as: 

25 1) alkyl or alkoxy containing 1 to 5 

carbon atoms, for example, methyl, 
ethyl, propyl, is op ropy 1, butyl, 
aethoxy, ethoxy, propoxy and butoxy; 
2) nitro ; 

30 3) aryloxy containing 6 to 10 carbon 

atoms, such as phenoxy and naphthoxy; 
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4) halogen , for example, chlorine , 
fluorine, Iodine and bromine; 

5) a homopolymer or copolymer to which 
the aryl group la attached as a 
pendant moiety with the polymer having 
at least one repeating unit 
represented by the formula: 

it 

i * 

wherein: 

R" is a lower alkylene group 
containing from 1 to 5 carbon atoms; and 

z is .at least a portion of the number of 
repeating units in a polymer chain, such as 
10 to 1000. 

Examples of useful cyclopropenone 
compounds, some of which are described in U.S. 
Patent No. 4,128,422, are: 

2 ,3-dlphenylcyclopropenone 

2- (2-methoxynaphthyl) -3-phenylcyclopropenone 
2- (2-methoxynaphthyl) -3- (4-methoxyphenyl) - 
c y c lopr openone 

2 9 3-bis (2-methoxynaphthyl) cyclopropenone 

2 , 3-bi s (2 ,4-dlmethylphenyl) cyclopropenone 

2 ,3-bie (4-n -but oxyphenyl) cyclopropenone 

2 9 3-bi s (4-methoxyphenyl) cyclopropenone 

poly [styr ene-co-4- (2-phenylcyclopropenonyl) - 

styrene] 

2 ,3-bis (4-phenoxyphenyl) cyclopropenone 
2- (4-n-butoxyphenyl) -3-phenylcyclopropenone 
2 - (2 , 5-di me thylpheny 1 ) -3 -phenylcyclopr ope- 
none 

2- (4-methoxyphenyl) -3-phenylcyclopropenone 
2 - (2 , 4 -dime thoxyphenyl) -3-phenylcycloprope- 
none 
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2 , 3-bis (2,4-dimethoxyphenyl)cyclopropenone 
2 , 3-bi8 (2-methyl*5-isopropylphenyl)cyclo- 
propenone 

2 , 3-bis (3-nitrophenyl) cyclopropenone 

2, 3-bis (2 ,5 -dime thy lphenyl) cyclopropenone 

2 , 3-bis (4-methylphenyl) cyclopropenone 

2 ,3-di-n-propylcyclopropenone 

2 , 3-pentamethylenecyclopropenone 

2- (2 ,4-dimethoxyphenyl) -3- (2 , 4 -dimethyl - 

phenyl) -cyclopropenone 

2,3 -bis (2 , 5 -d imethoxyphenyl ) cyclopropenone 
2- (2 ,4, 6-trimethylphenyl) -3-phenylcyclo- 
propenone 

2 -phenyl -3- (2 , 5 -dime thoxyphenyl) cyclopro- 
penone 

2 -phenyl -3-(2,4-d lme thy lpheny 1 ) cy clopr o - 
penone 

2 , 3-bis (2,2 -diphenyl vinyl) cyclopropenone 
2,3-bis (2-methyl -2 -pheny Iviny 1 ) cyclopropenone 

The described cyclopropenones are prepared 
by processes known in the organic synthesis art* 

The cyclopropenone compounds may be 
spectrally sensitized using procedures and 
compounds known in the photographic art, such as 
described In U.S. Patent Mo. 4,128,422. 

The color-forming compound may, for example, 
be a photographic color-forming coupler as used in 
silver halide color phonography. 

Especially useful phenolic, aniline and 
active methylene couplers for forming dyes 
according to this invention are those which are 
known to be useful in the photographic art for 
producing dye images. 
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The tern •'phenolic coupler 1 ' herein meant a 
phenolic or naphtholic compound Which forms a dye by 
- reaction with a described oxolndoilslna or 
oxoindollzlnium compound* 
5 Examples of useful phenolic couplers are 

represented by the formula: 

(V) 

OH 



j 5 wherein: 



20 



25 



30 



R b t R 1 *, R 1 *. R*» and R" individually 
represent substltuents vhich do not adversely affact 
the desired indolizlnone and lndolixinium dyes, auch 
as by altering the solubility on desired dye hue, and 
individually represent substltuents that arm useful In 
phenolic couplers in the photographic art* auch as 
described in, for example, U.S. Patant No* 3,620,747, 
the description of vhich Is Incorporated herein by 
reference* In Structure V at least one of R"» 
R** and R b Is hydrogen. For example, 

R b , R" and R" are Individually 
hydrogen; hydroxyl; alkyl containing 1 to 22 
carbon atoms, such as methyl, ethyl, propyl and 
decyl; aryl containing 6 to 20 carbon atoms* 
auch as phenyl and tolyl; amino; carboxamldo; 
sulfonamido; eulfamyl; carbamyl; halogen; such 
as chlorine, fluorine, bromine and iodine; and 
alkoxy containing 1 to 18 carbon atoms, auch ma 
■ethoxy, ethoxy and propoxy; 



35 
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R sf and R" are individually 
hydrogen, alkyl containing 1 to 22 
carbon atoms, such as methyl, ethyl, 
propyl and decyl; aryl containing 6 to 
20 carbon atoms, aueh as phenyl and 
tolyl; amino; carboxamldo; 
sulfonamido, sulfamyl; carbaayl; 
halogen, such as chlorine, fluorine, 
bromine and iodine; and alkoxy 
containing 1 to IB carbon atoms, such 
as methoxy, ethoxy and propoxy; or 
R" and R* # taken together 
represent the atoms necessary to 
complete a benzo group vhleh is 
unsubstituted or substituted by at 
least one of the groups given for 



Examples of useful phenolic couplers are: 

2-Acetylamino-5-methylphenol 

OH 
J 

Y N jj-NHC0CH, 

2-Io- (4 • -tert • -aaylphenoxy) - 
butyry laolno ] -5-»ethyl-l -phenol 



OH 



CH, 
•-NHC0CH-0— f 





!•• CsHia 
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2-cyanoacetamldophanol 
OH 



O 

• j> - NH-C - CHaCN 



2-(2-stearoyloxyethyl)lalnomethylphenol 
Y ,-,-CH-N-CHaCH a OCCi»Hi, 

2-octadecyloxyphenol 
OH 

S jj - OCH*(CH a >itCHj 



2-perf luorobutyraaido-5-propion- 
amidophenol 

OH 0 

o A it 

it f N --HH-C-(CF,),F 
CHjCHiCNH-*^ V 



2-octadeeyl aslnocarbonyl-l-naphthol 
j' S j' N g - CNHC.H,, 
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2- (2-sulf onoxy-4-t tearoylamlno 
anil inocarbohyl) -1-naphthol 

? H O 0 
X 1 fi-^^-C >-NH-C-C„H„ 

SOjH 



2- (propylaoinocarbonyl) -1 -naphthol 
OH 0 

*\ Y V n" c " KHCH * CH * CH » 



2-[a- (4-tert-aaylphenoxy)butyryl 
uninolphenol 

N s-MHCCHO— £ ^«-CsH,i-t 
1. V I x — ' 
CtH, 



2- (N-nethylanilinocarbonyl) -1* 
naphthol 

OH „ 
, O 

N./- ^. - CN ' ••• 

1 U I V 'X 



10 



15 



30 
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C-12 2 - [ 2 - (2 -me e t •oldopheny 1 ) •thy 1 

amlnocarbonyl) -1-naphthol 

0 

II 

OH Q CHtCNH 
• r ft -CNH (CHt ) i - # f > 

vv 



C-13 2-(4-tert-butylbensaaid , o 
resorcinol 

OH ° CH» 
>i NH-C—J > - C - CH, 

f o w ' 



CH» 



C-14 resorcinol 
20 OH 

.A. 

*.'N>h 

25 

C-15 2- (2 -amy loxybensanldo) resorcinol 

OH 0 
II 



r a r* 

*.'N>H 0C » H »» 



35 



10 



25 



0068876 



-24- 



c "* 6 bia-^A'-rasorctnyX sulfide 

OH 

A 

Y ^ 

S 
I 

OH 



C-17 2.-propinoamldoresorcinol 

OH J 

^CCHaCH, 

\>H 

20 

C-18 2-benzas>ldoresorcinol 

OH ° 

II — 



1 ^H - C - > 
1 « 



C-19 2,6-di-tert-butylphenol 

30 CH. °* CH, 

CH, - C - • - C - CH, 

CH, V CH, 



35 



15 



25 
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The tern "aniline coupler 11 herein means an 
aniline compound or related derivative which forme a 
dye by reaction with a described oxolndollslne or 
oxoindollzinium compound* 

Examples of useful aniline couplers and 
derivatives thereof useful in forming oxolndollslne 
and oxoindolisinium dyes eccording to the invention 
are represented by the formulas: 



10 (VI) 



(VII) 



R* 1 



R* 1 



I R"* 
1 I R»- 

/* ' and 



R* 7 



(VIII) 



*^ • • •» t ft 

30 I ' 



R 



35 
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R", R". R«, R". R" and 

R** are individually hydrogen; fluorine; 
chlorine; bromine; alkyl containing 1 to 6 
carbon atoms; cycloalkyl containing 3 to 10 
carbon atoms ; alkoxy containing 1 to A 
carbon atoms; pbenoxy; alkylthio, such as 
alkylthio containing 1 to 4 carbon atoms; 
arylthio, such as arylthio containing 6 to 
20 carbon atoms; and groups represented by 
the formula -NH-X-R 35 in which X is -CO-, 
-COO or -SO*-; 

R". R**» R* 7 and R ,% are 
individually selected from hydrogen ; 
cycloalkyl, such as cycloalkyl containing 6 
to 20 carbon atoms; straight or branched 
alkenyl containing 2 to 10 carbon atoms; 
alkyl containing 1 to 18 carbon atoms, or 
R" and R" together represent the 
atoms necessary to complete a 5- or 
6 -member heterocyclic ring with the 
nitrogen atom to which they are bonded, 
such as atoms completing a pentamethylene, 
e thy leneoxy ethylene or ethylenesulfonyl- 
ethylene group which forms a ring or a 
julolidyl group; or 

R" and R 2 * individually can be 
-S-R* 7 ; wherein 

R* 7 is alkyl containing 1 to 6 carbon 
atoms, phenyl, phenyl substituted with 
halogen, alkoxy containing 1 to 6 carbon 
atoms, alkanoylamino containng 1 to 6. carbon 
atoms, cyano or lower alkoxycarbonyl, 
pyr idyl , py r imid iny 1 , benzoxazoly 1 , 
benzimidazolyl, benzotbiazolyl, triazolyl; 
SOtR**; -C00R %f ; -0XR %1 ; 
-HH-X-R* 1 ; -X-R %> ; -0C0-R**; 
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-C0NR**R* c ; -SOaNHR* 7 ; 

R", R" # R»°, R" a , R* 1 and 
R is are individually selected from hydrogen 
5 and alkyl containing 1 to 6 carbon atoms; 

R** is alkyl containing 1 to 6 carbon 
atoms or alkyl substituted by a group that 
does not adversely affect the desired 
indolizinone or indolizinium dye, such as 
10 halogen, hydroxy, phenoxy, aryl, such as aryl 

containing 6 to 20 carbon atoms, cyano, 
cycloalkyl, such as cycloalkyl containing 6 
to 12 carbon atoms, alkylsulfonyl containing 
1 to 6 carbon atoms, alkylthio containing 1 
15 to 6 carbon atoms , alkanoyloxy containing 1 

to 6 carbon atoms and alkoxy containing 1 to 
6 carbon atoms; when X is -CO-, then R ,s is 
also selected from hydrogen, amino, alkenyl 
containing 2 to 6 carbon atoms, alkylamino 
20 containing 1 to 6 carbon atoms, 

alkylcarbamoyl containing 1 to 6 carbon 
atoms, dialkylamino containing 2 to 12 carbon 
atoms, arylamino containing 6 to 12 carbon 
atoms, aryl containing 6 to 20 carbon atoms 
25 and furyl. 

When R", R* * , R 17 or R* % are alkyl, 
the alkyl is unsubstltuted or substituted by, for 
example, hydroxy, halogen, cyano, alkoxy containing 1 
to 6 carbon atoms, alkoxyalkoxy containing 2 to 8 
30 carbon atoms, bydroxyalkoxy containing 1 to 4 carbon 
atoms, succinimido, glutarimido, phenylcarbamoyloxy , 
phthalimido, phthalimidino, ^2-pyrrolidono, cyclohexyl, 
phenoxy, phenyl or phenyl substituted by alkyl 
containing 1 to 6 carbon atoms, alkoxy containing 1 to 
35 6 carbon atoms, halogen, alkanoylamino containing 1 to 
6 carbon atoms, alkoxycarbonyl containing 2 
to 6 carbon atoms; sulfamoyl; alkylsulfamoyl 
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containing 1 to 6 carbon atoms ; vlnylsulfonyl ; 
acrylamido; allcylsulfonamido, such as alkylsulfonamido 
containing 1 to 6 carbon atoms ; phenylsulfonamido; 
alkoxycarbonylamino containing 1 to 6 carbon atoms; 
alkylcarbamoyloxy containing 1 to 6 carbon atoms; 
alkoxycarbonyloxy containing 1 to 6 carbon atoms; 
alkenylcarbonylamino containing 3 to 6 carbon atoms ; 
groups represented by the formula: 



10 



O 
II 



— Ih* 



15 



wherein 



20 



25 



30 



l 

Y is -NH-, -N-alkyl containing 1 to 6 carbon 
atoms, -0-, -S-, or -CH2O-; 

R ,f » R*°, R* 1 , R % *» R % * and R** 
are individually selected from unsubstituted 
alkyl containing 1 to 6 carbon atoms and 
alkyl containing 1 to 6 carbon atoms 
substituted by at least one group that does 
not adversely affect the desired 
oxoindolizlne or oxoindolizinlum dye, such as 
halogen, hydroxy, phenoxy, aryl containing 6 
to 20 carbon atoms, cyano, cycloalkyl 
containing 6 to 12 carbon atoms, 
alkylsulfonyl containing 1 to 6 carbon atoms, 



35 
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alkylthio containing 1 to 6 carbon atoms, 
alkanoyloxy containing 1 to 6 carbon atoms; 
- . and alkoxy containing 1 to 6 carbon atoms, 

and when X is -CO-, then R* 1 , R %t and 

5 R* a are also individually aelected from 

hydrogen, amino, alkenyl containing 2 to 6 
carbon atoms, alkylamino containing 1 Co 6 
carbon atoms, alkyl carbamoyl containing 2 to 
6 carbon atoms, dialkylamino containing 2 to 

10 6 carbon atoms, arylamlno containing 6 to 20 

carbon atoms, aryl containing 6 to 20 carbon 
atoms or furyl; 

R*«, R**, R* T , R* § and R" are 
individually aelected from hydrogen, 

15 unsubstituted alkyl containing 1 to 6 carbon 

atoms and alkyl containing 1 to 6 carbon 
atoms substituted by at least one group that 
does not adversely affect the desired 
oxoindolizine or oxoindolizinium dye, auch as 

20 halogen, hydroxy, phenoxy, aryl containing 6 

to 20 carbon atoms, cyano, cycloalkyl 
containing 6 to 12 carbon atoms, 
alkylsulfonyl containing 1 to 6 carbon atoms, 
alkyl thio containing 1 to 6 carbon atoms, 

25 alkanoyloxy containing 1 to 6 carbon atoms 

and alkoxy containing 1 to 6 carbon atoms, 
cyano, alkanoyloxy containing 1 to 6 carbon 
atoms, phenoxy, phenoxy substituted by at 
least one of alkyl containing 1 to 6 carbon 

30 atoms, alkoxy containing 1 to 6 carbon atoms, 

and halogen* 

The term "cycloalkyl" herein means an 
unsubstituted cycloalkyl group or a cycloalkyl group 
containing substituents that do not adversely affect 
35 an oxoindolizine or oxoindolisinium dye according to 
the invention* The cycloalkyl group, for example. 
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contains 3 to 7 carbon atoms and is unsubttltutad or 
substituted by one or two groups selected from alkyl 
' containing 1 to 4 carbon atoms » hydroxyl, alkoxy 
containing 1 to 4 carbon atoms , phenyl or phenyl 
5 containing an alkyl group containing 1 to 4 carbon 
atoms, alkoxy containing 1 to 4 carbon atoms » 
halogen, alkanoylamino, cyano and alkoxyearbonyl, 
such as alkoxyearbonyl containing 1 to 4 carbon 
atoms* 

10 Examples of useful aniline couplers are as 

follows: 

AN-1 N,N-dimethylaniline 

15 : 

• .A. :■. 



20 

AN-2 Julolldlne 



as V 



AN- 3 N,N-dlethylanillne 



30 CH,CH 2 -N-CHiCH» 



35 



• 
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. AN-4 N-pheaylplperldim 

A 

V 

.A. 

Examples of useful active methylene 
couplers for forming dyes according to the invention 
are represented by the formula: 



15 

(IX) 



H 

y» • C - Y 1 
I 

Y* 



20 vherein: 



Y 1 and Y* are the same or different 
electronegative groups, such as aryl 
containing 6 to 20 carbon atoms, such as 
phenyl and naphthyl; cyano; acyl containing 

25 2 to 18 carbon atoms, such as acetyl, 

propionyl and butyryl; carboalkoxy 
containing 1 to 18 carbon atoms, auch as 
carbomethoxy, carboethoxy, carbobutoxy and 
carboamyloxy; aminocarbonyl containing 1 to 

30 18 carbon atoms, such as unsubstituted 

aminocarbonyl , methyl aminocarbonyl, 
dimethyl aminocarbonyl and 
ethylamlnocarbonyl ; or oxo*» thio- or 
selenopyryliiim; or oxoindolixiniua; or Y a 

35 is hydrogen; and 

Y* Is hydrogen or halogen, auch as 
chlorine, bromine and iodine* 



• 
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Pref erred active methylene couplers are 
ketomethylene couplers. Other useful active 
_ methylene couplers include those known to be useful 
in the photograplc art, such as pyrazalinone and 
5 coumarin couplers. 

Examples of preferred ketomethylene 
couplers are represented by the formula: 

(X) 

10 0 0 

It It 

A* - C - CH* - C - A* 



15 



20 



vhereln: 

A* and A* -are individually alkyl containing 
1 to 18 carbon atoms , such as methyl, ethyl, 
propyl and emyl; aryl containing 6 to 14 carbon 
atoms, such as phenyl, naphthyl and anthryl; 
hydroxy; alkoxy, such as alkoxy containing 1 to 6 
carbon atoms; amino; substituted amino; or thiol. 
Ketocarboxamides are examples of especially 
useful ketomethylene couplers for forming dyes 
according to the invention. Examples of useful keto- 
carboxamides are represented by the formula: 

(XI) 

o o 

II It 

A* - C - CHa - C - HH - A* 



Wherein: 

A T and A 9 are Individually alkyl 
containing 1 to 18 carbon atoms , such as 
methyl, ethyl, propyl, butyl, amyl, decyl 
and atearyl; and aryl containing 6 to 14 
35 carbon atoms, such as phenyl, naphthyl, and 

anthryl; carbonyl; amino or vinyl. 



25 



30 



• 
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Other particularly useful active aethylene 
couplers are alkyl f levy Hum salts and alkyl 

_ pyrylium salts, such as described In U.S. Patents 
3.141,770 and 3,250,615. 

5 Examples of useful methylene couplers 

include the following: 

M-1 2 t 6-Diphenyl-4-aethylpyryllum perchlprate 



10 *\ 



20 



35 



e 



15 M " 2 2»4-Dlphenyl-6-aethylpyryliu» perchlorate 



cio* e 

c6, 



M-3 2 ,6-Diphenyl-4-aethylthiopyryllun 

perchlorate 

25 <Vi— CH» C10* 6 



M-4 4 -Methyl -2 -phenyl flavylium perchlorate 

30 



o£$^— CH, C10, 
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2-Methyl-4-phenylflavylIum perchlorate 



[j£ ♦ cio t 



4 -Methyl -2-phenyl thiof lavyl ium perchlorate 



S(.©^— CHj C10»° 



2 ,6-di- (2-thiopheneyl) ~4~nethylpyryllua 
fluoborate 

c£®^— CH, BF» S 

< J 



2*(4*aethoxyphenyl)*4-aethylthloflavylium 
perchlorate 

S^©V- CH, C10« e 

V 

OCH, 
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2,4-pentanedione 

O O 
II II 
CH, - C - CH 2 - C - CH, 



dibenzoylnethane 

O O 

II II 

- c - Ob - c - 



l«anlltno-3-phenyl-l,3-propanedlone 

O O 
>."" v ll II. •= • 

\ ^' " C - CH* - C - MH - »^ J» 



C».H,,0 



0 D SO.Na 
J»-C-CH,-C-NH--^ _ J. 



l-tert-butyl-3-(4-aethoxy anllino) - 
1 , 3-propanedlone 

CH, O 
I II 
CH,- C - C 
I 

CH, 



- CHj - 



O 
II 

c 



NH — ' S- OCH, 



36- 



M-14 nalononltrile 
CH*<CN) S 

M-15 phenylacetonitrile 

J* - CH, - CN 

M-16 phenylacetamide 

O 

/* ■- CH a - CNHa 



M-17 N-phenyl ace ty lace t amide 

O O 
II II 
CH,C • CH, - C - MH - •£ 



M-18 bis-nitrophenylaethane 
CB,(C ( H*N0i) x 

M-19 aethyl cyanoacetate 

O 

II 

CH,OC - CH, - CN 
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M "*° 2 • 2-diae thyl-a-dioxane-4 ,6-dlone 

CH S 
O-C^ N C-0 

I I 



M-21 cyanoacetamlde 

O 

II 

NC - CH« - CNH 2 



group. 



The designation * herein aeans a phenyl 



Other particularly useful active methylene 
couplers are alkyl indolizlnoniua salts represented 
by the formula: 



(XII) 



wherein 



R" and R* 1 are individually aryl 
containing 6 to 14 carbon a toss, such as 
phenyl, naphthyl, anthryl, aethoxyphenyl 
and aethoxynaphthyl ; aralkenyl containing 6 
to 14 carbon atoas , such as 
2,2-dlphenylvlnyl, 2 -phenyl vinyl, 
2 -nsphthyl vinyl and 2 -a ethyl (2 -phenyl- 
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vinyl); alkyl containing 1 to 20 carbon 
atoms, auch as methyl, ethyl, propyl , decyl 
and lauryl; or R ft and R tl together 
represent the carbon atoms necessary to 

5 complete a 7- or 8-meaber cyclic structure; 

and r 

R** is a aubstituent which does not 
interfere with the coupling action of the 
indoliainium salt and does not adveraely 

10 affect the desired properties of a 

resulting oxoindolisinium or oxoindolisine 
dye, auch as hydrogen; carboxyl; alkyl 
containing 1 to 18 carbon atoms , for 
example, methyl, ethyl, propyl and dodecyl; 

15 cyano; and, aryl containing 6 to 20 carbon 

atoms , auch as phenyl and xylyl; 

X? is an anion as defined above, 
auch as CFjSO* 9 Br and 
BF* e . 

20 Another method of preparation of 

oxoindolisine and oxoindolisinium dyes within 
Structures I and II comprises condensation of 
auitable indolizinols, indolizinones or 
indoliainonium ions with active -CH- compounds Which 

25 complete an organic chromophore. Such indolirinols 
(1A), indolisinones (IB) and indolisinonium (ZC) 
ions are represented by the formulas: 



30 



35 
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(IA) 



10 (IB) 



R*»V* 



R»CHO 



md 



15 



(IC) 



20 

25 wherein 

X? 1« an anion as defined above; 
R«\ R". R»». R«» .nd 
R ,% are Individually aryl containing 6 to 
14 carbon atoms, euch at phenyl, naphthyl, 

30 anthryl, aethoxyphenyl and aethoxynaphthyl; 

aralkenyl containing 6 to 14 carbon atoae, 
•uch ae 2,2-diphenylvinyl, 2-phenyl- vinyl, 
2-naphthyl vinyl and 2 -.ethyl -(2-phenyl- 
vinyl); alkyl containing 1 to 18 carbon 

35 «toai, .uch a. .ethyl, athyl, propyl, decyl 

•nd aicosyl; or R** and R**, R" and 
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R", and R f » and R** together 
represent the carbon atoms necessary to 
complete a 7- or 8-member cyclic structure; 

R $ », R ft and R" are individually 
hydrogen, alkyl containing 1 to 18 carbon 
atoms , such as methyl , ethyl, and dodecyl; 
cyano; acyl containing 2 to 18 carbon 
atoms , euch as acetyl , propionyl, 
2-ethylhexanoyl and stesroyl; carboalkoxy 
containing 1 to 18 carbon atoms, euch as 
carbomethoxy, carboethoxy and carbobutoxy; 
amlnocarbonyl , such as unsubstltuted 
amlnocarbonyl , methylaminocarbonyl, 
dime thy 1 amlnocarbonyl and 

ethylaminocarbony 1 ; acyloxy containing 2 to 
18 carbon atoms , such as acetoxy, 
propionoxy, butyroxy and lauroyloxy; 
bromine and chlorine; 

R s * is hydrogen; alkyl containing 1 to 
18 carbon atoms* such as methyl , ethyl, 
propyl and dodecyl; acyl containing 2 to 18 
carbon atoms, such as acetyl, proplonyl, 
butyryl and lauryl; benzyl or pyridyl; 

R", R" and R* * are individually 
hydrogen; chlorine; bromine; or, alkyl 
containing 1 to 18 carbon atoms, euch as 
methyl, ethyl, propyl and dodecyl; 

R** is alkyl containing 1 to 18 carbon 
atoms, euch as methyl, ethyl, propyl, butyl 
and decyl; and 

R f * is alkyl containing 1 to 18 carbon 
atoms; hydrogen; carbonyl; alkoxycarbonyl, 

such as me thoxy carbonyl, ethoxycarbotiyl and 

propoxy carbonyl ; cyano; and carboxamldo* 
Such indollzinols (1A), lndollclnones (IB) and 
lmidollslnonium (XC) ions are prepared by reacting a 
cyclopropenone with a pyridine compound as described ♦ 
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The term "active -CH- compounds" herein 
means aldehyde and ketone coapounds which are capable 
of condensing vlth the active methylene of the 
indolizlnonium ion (IC) and .which have 

5" electropositive or electronegative aubttltuenta 

vhich complete a chroaophore vlth the lndollsloonlua 
ion (IC). The tcra "active -CH* coapounds" » 
Includes active methylene compounds that are capable of 
condensing with indollsinols (1A) or indollsioones 

10 (IB) to complete a chroaophore* Examples of useful 
"active -CH* compounds" are as follows: 

1 t 2*diphenyl-7-f orayl-3-indoiiEinol 
CHO 

15 J 

/ N 5 



My 



20 



N>H 



7 -formy laethy 1 ldene-2 , 3-diph«nyl- 
1 (7H) -indolirlnone 

CHO 
I 



" CH 

V 

W 

30 ♦ ♦ 



1 , 2 -diph«nyl-7-»e thy 1 -3-Indol 1 clnonli 
tr if luoroae thane «ulfonAt« 

CHi 

35 i 

J /N $ cr.so, 8 
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7-cy«noBethyl-2,3-diphenyl-l-lndolt- 
slnonlua trlfluoronethAne sulfonate 

CHiCN 
I 

<V A ) CF » S0 ' 



2.3-dlphenyl-6-aethyl-l-lndollelnonium 
trifluoroaethane sulfonate 



I « CF.SO. 6 



£-dlttethylaffiinocInn»UD«ldehydc 



i 

CH 
II 

CH 
I 

CHO 



2 -kydroxybenraldehyde 
OH 

A 

i 

CHO 



IS 



20 
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p-hydroxyclnnaaaldehyde 



OH 

i'S 
V 

CH 
II 

CH 
I 

10 CHO 



l-dLsethylaalno-4-forayl naphthalene 

HC,. .CH, 

J K 
J N.' 

1 V J 

K' nx 

I 

CHO 



p-nltrobenzaldehyde 



NO, 

.A. 

> 

CHO 



4-diaethylasinobensaldehyde 

30 



CH^CHa 



.a. 

35 CHO 
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l,2-dinethyl-6-fornyl-l,2,3,4-t«tr*hydro- 
qulnollne 

CHi 
I 

CHO 



2 ,6-diphenyl»4-f omylaethylldene- 
<4H)pyr«n 

V 

ti 

CH 
I 

CHO 



9-fonnylJulolidtne 
I 

CHO 



1 -chloro«thyl-6-f orayl-2 ,2,4 , 7-tctra- 
■ethyl -1 ,2 ,3,4-tetrahydroqulnollne 

.CHj 
I Y 

Y N*. 

CHO 
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Many oxolndolizine dyes according to the 
Invention ere formed by the reaction of a phenolic 
coupler with an appropriate oxoindoliclne* Exaaples 
of useful oxolndolizine dyes that are formed by 
reaction of phenolic couplers vlth a suitable oxo- 
lndollrine are represented by the foraulas: 



R" is hydrogen or a aubstltuent that 
does not adversely affect desired dye 
properties, such as slkyl containing 1 to 
18 carbon atoas; cyano; acyl containing 2 
to 20 carbon atoas; carboalkoxy 
containing 2 to 18 carbon atoas; 
aminocarbonyl containing 1 to 18 carbon 
atoas; acyloxy containing 2 to 18 carbon 
atoas; broaine or chlorine; 

R" is hydrogen or a aubstltuent that 
does not adversely affect desired dye 
properties 9 auch as chlorine , broaine or 
alkyl containing 1 to 18 carbon atoas; 

R" and R" are individually alkyl , 
containing 1 to 18, preferably 1 to 10 
carbon atoas, or aryl containing 6 to 20 
carbon atoas; 



(XIII) 



and 



(XIV) 




wherein : 
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R" and R" are individually 
hydrogen; alkyl containing 1 to 22 carbon 
atoms; aryl containing 6 to 20 carbon 
atoms; amino; carboxamido; sulfonamide; 
5 aulfamyl; carbamyl; halogen, including 

chlorine , fluorine, bromine and iodine; 
alkoxy containing 1 to 18 carbon atoms, or 
R'* and R" together represent the 
atoms necessary to complete a benzo group 
10 which is unsubstituted or substituted by at 

least one of the groups given above for 
K lJ i and 

R 7 * and R" are individually 
hydrogen; hydroxy; alkyl containing 1 to 22 
15 carbon atoms ; aryl containing 6 to 20 

carbon atoms; amino; carboxamido; 
sulfonsmido; sulfamyl; carbamyl; halogen , 
including chlorine, fluorine, bromine and 
iodine; or alkoxy containing 1 to IB carbon 
20 atoms . 

Examples of alkyl groups which are suitable 
for use as R to and including R 75 aubstituents 
include, where conforming to the above carbon length 
descriptions, methyl, ethyl straight or branched 
25 chain propyl, butyl, decyl, dodecyl and eicosyl. 

Acyl groups which are suitable for use as 
an R 68 substituent include acetyl, propionyl, 
2-ethylhexanoyl and stearoyl. 

Examples of carboalkoxy and aminocarbonyl 
30 groups which are suitable for use as an R 68 

substituent include, respectively, carbomethoxy, 
carboethoxy and carbobutoxy, and unsubstituted 
aminocarbonyl or methyl aminocarbonyl, 
dimethylaminocarbonyl, and ethylaminocarbonyl* 
35 Acyloxy groups which are suitable for use 

as an R 6B aubstltuent include acetoxy, propionoxy, 
butyroxy and lauroyloxy. 
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Examples of aryl groups vhlch are suitable 
for use as R 70 to end including R 75 substltuents 
ere unsubstituted end substituted groups such as 
"phenyl, tolyl, xylyl, methoxyphenyl , 
5 4-t-butylphenyl, anlsyl, nAphthyl and 
nethoxynaphthyl . 

Examples of alkoxy groups which Are 
suit Able for use as R 72 to And including R 7 ^ 
substltuents ere methoxy, ethoxy end propoxy* 
10 An example of a useful class of 

oxoindoliaine dyes prepared from phenolic coupler a 
are those derived from resorclnollc couplers* 
Resorcinolic couplers form compounds wherein R 7S 
is hydroxy. 

15 Example* of oxoindolisine dyes prepared 

from phenolic couplers are as follows: 



20 



25 



30 



35 



30 
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1 , 2-diphenyl-?- ( A -oxo -2 -hy d roxy-1 - 
phenylidene) -3 (7H) -indollslnone 

0 

5 U 

>>. 

V V 

V I' 

♦ — *-0 



1 ,2-diphenyl-7- (A-oxo-l-nephthylldene) -3{7H) - 
indollslnone 

15 O 

.A. 

20 V V 



*-C 



1 » 2-d ipheny 1-6-me thyl -7- (4-oxo-l -phenylidene) - 
25 3 (7H) -indollrlnone 

O 

V 

» l» 

V 

n b -ch. 

j} j} 



49- 
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?»}r&P^^?"*- fo ^W-(4^o-l-ph»nylid«n«>« 
1- (7H) -Indollclnone 

0 

V 

Y S 

8 Y™ 



6-diethyl«minoc«rbonyl-2,3-dlphenyl-(4- 
oxo-1 -phenyl idene) -1 (7H) -Indollclnone 

O 

V 

If V . 

o 

jj' N jpC-N(CH,CH*)« 



°-f Y 



1 ,2-dtphenyl-6-«thyl-7-(A-oxo-l-phenylidene) « 
3 (7H) -lndollsinone 

O 

V 

\' V $ -CH,CH, 



♦V," Y 
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6-cyanooethVl-l t 2-dlphenyl-7- (A-oxo-l< 
pheny lldene) -3 (7H) -indolir lnone 

O 

V 



10 



IF 



1 , 2 -d Ipheny 1 -6 - (3-hyd roxypropy 1 ) -7-(4-oxo- 
1 •phenyl idene) -3 (7H) -ladollslnone 

15 '': O 

V 

v. 

V 

V 

if -CHj CH» CHa OH 



1 ,2-dlphenyl-6-ethoxyc«rbonyl»ethyl-7- (4- 
2 5 oxo-l-phenylldene)-3(7H)-indollrinone 



l w 1 ' 
V n 

30 ft' V s-CH a COCH,CH, 

P-X, 



35 



10 
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6 ,8-dlnethyl-l ,2-dlphenyl-7- (4-oxo-l- 
phenyl Idene) -3(7H) -Indolizlnone 

0 

u 

y \ 
i> u 

V 

CH,-. X S |j-CH, 



— l-c 



2 , 3-diphenyl -6-ae thyl aainoearbonyl-7- (4« 
oxo-l-phenylldene)-l(7H)-indolislnone 

15 : o 

V 

li v 

\.' o 

V M 

S3-X 



2 , 3-dlphenyl-6-aethoxyc»rbonyl-7- (4-oxo< 
25 1 -phenyl idene )-l(7H)-indoli«lnone 

O 

tf 

If « 

■V o 

30 N --COCH, 



35 
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2 , 3-diphenyl : 6-[2-»ethyl-2- (3-pyridyl) - 
O 

V 

y \. 
i» i> 

Y O CH, 

y N — c - c -r N a 



l,2-bi8{6,6 , -[2,3-diphenyl-7-(4-oxo-l- 
phenylidene) -1 (7H) -indollslnonyl] }-2- 
aethyl-l-oxoprop«ne 

O 
V 

o- c -?— v 

V 

II 



o~/ Y 



6-«cetyl -2 , 3-diphenyl -7-<4-oxo-phenyl- 
idene)-l(7H)-lndolirinone 



O 

A 

|' N-CCH, 

4.1=1.4 



10 



30 
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6 -benzyl -1,2-d Ipheny 1-7 - (4-oxo-l -phenyl • 
idene) -3 (7H) -indollslnone 

O 

V 

V V 

A 

s r 0 "' s.../' 



V.CX 



6 -chl oro-1 , 2 -d ipheny 1 -7 - (4 -oxo-1 -phenyl « 
idene) -3 (7H) -indollslnone 



O 

15 ti 

l> I 1 

I' 



— l-o 



6-cyeno-2 , 3-diphenyl-7-(4-oxo-l-phenyl< 
Idene) -1 (7H) -indolislnone 



25 O 

V 



V 



35 



15 
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6- (4-az«styryl)*l ,2>diphenyl-7-(4-oxo< 
1 -phenyl idene) -3(7H) -indollsinoM 



O 
V 

V 



10 \-CH-CH 



2 , 3-diphenyl-7- (2-hydroxy-4-oxo-3-plvAl- 
•mldo-l-phenylldene) -1 (7H) -indollzlnone 

O O CM, 

V ^IH - C-- C -CH, 



20 S O CH 



25 



30 



35 
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6 - (4 -aza s tyry 1 ) -7 - [ 3 - (4 -t er t -bu tylbenz - 
ami do) -2 -by dr oxy-4 -oxo-1 -phenyl idene ] -1 , 2« 
diphenyl-3(7H)-indollzlnone 

« NH - C - - C - CH, 

"s A «• 



7-[3- (4-tert-butylbenzamido) -2 -hydroxy - 
4-oxo-l-phenylidene]-l,2-diphenyl-6-(3- 
hydroxypxopyl) -3 (7H) -Indolizinone 

n O CH, 

» .NH - C - J. - C - CH, 

Y " 0H 



CHi 



7-[3*(4-tert-butylbenzamldo)-2-hydroxy* 
4-oxo-l-phenylidene ] -6 - c ar borne t boxy ->2 1 3- 
d 1 phenyl - 1 ( 7H) - i ndol 1 z 1 none 

O 6 CH, 

» .NH - C - < > « C - CH, 



o 



25 



35 
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7 -t3- (4-tert-butylbenzamido) -2-hydroxy-A- 
oxo -1 -phenyl i dene ] -2 , 3-d I phenyl -o -methyl - 
cazbamyl-1 (7H) -Indollzlnone 



O 



O CH, 



■i II x* "V • 

v NH - C - ^. - C - CH* 



Y X ° H 

10 » « || 

O-s' N !T O 



CHs 



7 - 1 3- (4 -ter t -buty lbenzaml do) -2 -by dr oxy-4- 
oxo-1 -phenyl! dene ] -1 , 2-dlphenyl -6 -methyl - 



oxo-l -phenyl! dene J 
15 3(7H)'-lndollzinone 

O 0 CH, 

\ NH - C - - C - CH, 

20 y N» 

jj'N - CH. 



7-[3- (4-tert-butylbenzamido) -2-hydroxy-4- 
oxo-l-phenylldene]-6.8-dlmethyl-l,2- 
diphenyl-3 (7H) -indoll zinone 

n O CH, 

,V V HH - C - < > - C - CH, 



m >"v. .IU1 — V — w » > 
30 mf N .s=.^ 



D 



OH 

tJHi - ^ V - ^ 



I 

CHs 



nix 
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7 -[ 3- (4-tert-butylbenzamido) -2 -hydroxy -4- 
oxo -1 -pheny 11 dene ]-6-dl e thy lcarbanyl -2,3- 
di phenyl -1 (7H) -lndollzinone 

5 0 0 CH, 

V NH - C - •( > - C - CH, 

Y 0H 

10 { ^ ' J? - N(CH,CH,)a 

O^'/ Y o 



6-benzyl-7-[3-(4-tert-butylbenzamido)-2f 
hydroxy-4-oxo-l-phenylidene] -1 ,2- 
15 dlphenyl-3(7H) -lndollzinone 

O O CH, 

A .NH - C - > - C - CH, 

A CH» 
20 Y ° H 

1=0 

25 



30 



35 



0068876 



-58- 



l,2-bl8-{6,6*-{7-[3-(4-tert-butyl- 
benzamido) -2 -hydroxy- 4-oxo-l -phenyl - 
idene] \ -2 ,3-diphenyl-l (7H) -lndoli - 
zinonyl-j2-inethyl-l-oxo-pzopane 

n O CH, 

X y m - c - c - ch, 

H 011 CH, Ax J -0 
W A. c-C If 

» « iT 7 v 

° = i' Y © CH, » OH 

§ Y ?* 

Y - C - C - CH, 

Q II I 

15 ° O CH, 



20 



2 , 3-dlphenyl-7-[3- (4-ter t-butylbenzamido) ■ 
2 -hydroxy -4-oxo-l -phenylidene J -1 <7H) - 
indolizinone 



O ° CH, 



ii * . i 

" C "* X ✓ - C - CH, 

25 y x oh 



30 



35 



10 



15 



25 
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1 . 2 -di - (4 -me thoxyphenyl) -3 (7H) -indoll slnone 



O 



-CH» 



c *>°~C)~< Y 



o 

I 

OCH* 



2.3-di-n-propyl-l(7H)-indolizinone 



20 O 

(CHj >, C-j ' V g-C(CH» ), 

V 

l' S 8 



C»H, ^C.H, 



Further examples of oxoindolizine dyes 
30 Prepared from phenolic couplers are listed below. 
Where available, A max values. In nanometers (nm), 
are reported In parentheses: 



35 
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10 



.60- 

u 

or 



(750) 



0-? 



o 



jj' y ^-C-NHCmCH(CHj)* 



U ° (750) 



15 



<OY 

o o 



o (730 o {725) 



y u y y 

2 5 «Of ■ ■ •Or 

o o 

30 N ' Y S (750) ^ Y (703) 

°or 



-61- 
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o 

,\ A 

0 ° (745) 
I' « 



I 



r 



10 



o 
V 



a' N fi-C-HB(CI|i)tOCCH(CBi)a 

r«r n rt 



S ~ (748) 

*' \ 

20 O © 

I' 1 u 

U ♦ (755) 

,c » If 



30 



(745) 



O-f 



U 1 

CH,0- fi ^ 

U (750) 

.8 S 



♦ 



o 

II 



V (640) 

?-x. 

0 o 

1 I 

CH,0 0CH s 



35 
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o 0 O 

« » A 

. x x . -CNHCc H* • x « 

S (768) fl (685) 



10 



A ' 

9 \. ./ \>. 



o o 0 

i» « u u-oh 

ft (676) 5 (700) 

15 v V u V 

o o 

ij m u 

20 (CH,),C-u^ V 8 -C(CH,), O X V" X 0" C1 

ii (688) 0 (730) 

I' I' -9 U 

« %x "AX 



30 V ✓ ■ - 5 

P (740) A (767) 



0 O O 

,»v II ^•-•v II 

s r a-cNH-f >- coc *h, 

.8. f767) 



35 
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I! I 

u 



H.C^'^CH, 



C-0 

A. 

ci 



(760) 



06— o-vo-r 



(760) 



V V 
o 



o 
II 



J r Y X R-CNH(CHa)*OC(CHi)»CH, 

v 



(760) 



(750) 



m 
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i - 

0 O 

•v « II 

•( Y V g -CNHCH(CH3>t (750) 

if 

\. 

o 



10 o 



u 0 0 
Y j|-CNH(CH*)* 0C(CH2 )t.CH» (750) 

15 U I 1 

°"T Y 

Oxolndollzlnium dyes according to the 
invention are also formed from reaction of an 

20 

aniline coupler with an oxoindollzine compound* 

Such dyes are represented by the structural formulae: 



25 



30 



• 



(XV) 



10 
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R»««-^^_R»» 

p7f i p7l 



(XVI) R i» 

IS 



T fi X 9 and 



20 *'V*V© 

o 



(XVII) »17 «!« 

25 R >^._A»» 



R..J-||J re 

o 



wherein 

35 
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R 7 *, R 77 , R 9 *, R 99 , R" and 

R* 1 are Individually aryl containing 6 to 
14 carbon atoms, such as phenyl , naphthyl, 
anthryl, methoxyphenyl and methoxynaphthyl ; 
aralfcenyl containing 6 to 14 carbon atoms, 
such as 2,2-diphenylvinyl, 2 -phenyl- vinyl, 
2-naphthyl vinyl and 2-methyl-(2-phenyl- 
vinyl); alkyl containing 1 to 18 carbon 
atoms, such as methyl, ethyl, propyl, decyl 
and elcosyl; or R 7€ and R 77 , R 92 and 
R 9 9 , R 9 9 and R* 1 together represent 
the carbon atoms necessary to complete a 7- 
or 8 -member cyclic structure, 

R 79 , R 9 % and R" are individually 
hydrogen, alkyl containing 1 to 18 carbon 
atoms, such as methyl, ethyl, and dodecyl; 
cyano; acyl containing 2 to 18 carbon 
atoms, such as acetyl, propionyl, 
2-ethylhexanoyl and stearoyl; carboalkoxy 
containing 2 to 18 carbon atoms such as 
carbomethoxy, carboethoxy and carbobutoxy; 
aminocarbonyl, methylaminocarbonyl, 
dimethyl ami nocar bony 1 and ethylamino- 
carbonyl; acyloxy containing 2 to % 18 carbon 
atoms, such as acetoxy, propionoxy, 
butyroxy and lauroyloxy; bromine and 
chlorine; 

R 7> , R 9$ and R 99 are individually 
hydrogen; chlorine; bromine; or, alkyl 
containing 1 to 18 carbon atoms, such as 
methyl, ethyl, propyl and dodecyl; 

R 99 , R 9 1 , R" and R 9 * are 
individually hydrogen or substltuents that 
do not adversely affect the desired 
Indollzinium dye, such as alkyl containing 
1 to 18 carbon atoms, such as methyl, 



• 
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ethyl, propyl, decyl, and lauryl; 
cycloalkyl, such as cycloalkyl containing 6 
to 20 carbon atoms; straight or branched 
chain alkenyl containing 2 to 10 carbon 
5 atoms; or R if and R iX together 

represent the atoms necessary to complete a 
5- or 6-member heterocyclic ring with the 
nitrogen atom to Which they are bonded, 
such as atoms completing a pentamethylene , 
10 ethyleneoxyethylene or ethylenesulfonyl- 

ethylene group which forms a ring, or a 
Julolldyl group; 

R»», R li# , R", R*\ R l§1 and 
R 101 are individually hydrogen; fluorine; 
15 chlorine; bromine; alkyl containing 1 to 6 

carbon atoms; cycloalkyl containing 5 to 12 
carbon atoms; alkoxy containing 1 to 4 
carbon atoms; phenoxy; alkyl thio, such as 
alkylthio containing 1 to 4 carbon atoms; 
arylthio, such as arylthio containing 6 to 
20 carbon atoms ; and groups represented by 
the formula -NH-XR" In which X is 
-COO- or -SO2-, wherein R ,s is as 
defined above; and 
25 R if , R»*. R**, R f \ K f * a and 

R* * are Individually hydrogen and alkyl 
containing 1 to 6 carbon atoms; and 
X? is an anion as defined above » 
such as CFiSof , BF% 6 and 
30 Br S . 

Examples of related oxolndolisinlum and 
oxoindolizine dyes are: 



35 



20 



0068876 



-68- 



7- (2-N,N-diethylamlno-l-ethenyl) -2 ,3-dl - 
(4-methoxyphenyl) -1-oxoindolislnium fluoborate 

CaHj-N-CHj 
I 

CH 
II 

CH 



i K » 1 V 



7- (2-N,N-diethylamino-l-ethenyl) -1,2-di- 
phenyl-3-oxolndolizinium iodide 

CH-CH-N(C 2 H S ) 2 

.A. e 

VII , and 



2 , 3-di - (4-methoxyphenyl) -7-dinethylanlno-l- 
oxolndollzinium iodide 

CHa^CH* 

•A. e 

II J I 9 

i v II it' 
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Further examples of oxoindolizinium 
dyes are listed below. Where available, Umax 
values, in nanometers (nm), are reported in 
parentheses. In instances where two ?\.max 
5 values are reported, both value intensities are 
approximately equal. 

T 

10 X ✓ 

tf (755) 
v if \ CF,S0, 6 

(C*>aC-£ *0 
CHs 

.A. 

.J H ' <~>-CH-CH-<'~><© c C ^ >e 



20 



25 



30 



H,C0^.-.' V (830) 

> <_>-ch-ch-< = >=<© CFiSO e 



35 
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OH 
1 



HiC-l^l'-CH, 

CH, •s.„ T ^' = *\. .„ J> (835) 



v » -f II 
H,C 0 



Sy S' 'K -CH-CH-CH-CH-<" = "> -N®(CH, ) , 



<CH,),C V o 



BF* e 
(870) 



%<C*H s ) a H»C^CH, 

»v J ■ * h.c' x e 

W < 680 > (750) 



II 

P P 

V 

^< CT 3>« ^(CxH,), 

. (680) - * ^ . (66p) 

p I' p' s p 

-or 
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%(CH*OH), >T\Jm 



[> i 



k ;* * Y ^ i 9 



15 



20 



JS (735) (720) 

I' 1> 



• 



CH, • ffi, 

A © i Y i 

B w u f Y i e 

j (710) N - (730, 790) 



^(C*H,), ^KC,H ? ), 

U V - 

If I" T© V V tO 

„ "I! (700) g (690) 

l> v l» IT 

30 s > -N-CiHi 
• — y 

■ v / -NHCCH* * 
X O <640 > 
35 i 8 



15 



20 



25 



30 
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Many useful oxoindolizine dyes according to 
the Invention are formed from the reaction of an 
active methylene coupler with a suitable 
oxoindolizine compound* Especially useful 

5 oxoindollzines are dyes formed from the reaction of 
ketomethylene couplers* methylpyrylium couplers and 
methyl indolizlni urn couplers with appropriate 
oxoindolizine compounds* Examples of useful 
lndolizinone dyes formed from active methylene 

10 couplers are represented by the formula: 

(XVIII) and (XVIIIA) 

R 10 « - C - R lts R 1 " - C - R 1 " 

V V 

\ N # 

V 'V a l f 9 

R*«*JJ 1.0 i— 1 



wherein: 



R 10 * and R 1 ** are individually aryl 
containing 6 to 20 carbon atoms, such as 
phenyl^ naphthyl, anthryl, methoxyphenyl 
and methoxynaphthyl ; aralkenyl containing 6 
to 20 carbon atoms, such as 
2,2-diphenylvinyl, 2 -phenyl vinyl, 
2-naphthylvinyl and 

2-methyl : -(2-phenylvinyl) ; alkyl containing 
1 to 18 carbon atoms, such as methyl , 
ethyl , propyl, decyl and lauryl; or R 19S 
and R >9 * together represent the carbon 
atoms necessary to complete a 7- or 
8 -member cyclic structure; 

R"» and R li * are individually 
electronegative groups, such as aryl 
containing 6 to 20 carbon atoms, such as * 
phenyl and naphthyl; cyano; acyl containing 
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2 to 18 carbon atoms , such as acetyl , 
propionyl and butyryl; carboalkoxy - 
containing 2 to 18 carbon atoms, such as 
carbomethoxy, carboamyloxy and carbobutoxy; 
aminocarbonyl containing 2 to 18 carbon 
atoms such as unsubstituted aminocarbonyl, 
methylamlnocarbonyl , dimethylami nocarbonyl 
and ethylaml nocarbonyl; and R tts Is 
alternatively hydrogen. 

Examples of oxoindolizine dyes formed from 
active methylene couplers are shown below. Where 
available, Xmax values, in nanometers (ma), are 
reported in parentheses: 



15 
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7-Cdi acetyimethylidene) -1 , 2-diphenyl-3- 
(7H) -indollzinone 

O O 

II II 
CH»C^ CCH, 



A. 



(410, 480) 



g v 

10 ♦< — N> 



7 - (dibenzoylmethylidene) -2 ,3-di phenyl-1- 
(7H) -indollzinone 

O O 
II II 



(610) 

II 

it ii 

•or 



7-Canillnocarbonyl benzoylmethylidene) - 
2 , 3-dlphenyl-l (7H) -Indollzinone 



30 




35 



35 
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6 -cyano -7 - (di acety lmethylidene) -2 , 3- 
dlphenyl) -1 (7H) -lndollzlnone 

O O 
II II 
CHjC XCH» 

^CT (530) 

U V 



7 • (d i cy anome thy 11 dene ) -2 1 3 -di phenyl -1 (7H) - 
lndollzlnone 



15 HCL ,CN 



A (555, 590) 

20 / \ 



7 - (1 -cyano -1-pheny lme thyll dene) -1 » 2- 
diphenyl-3(7H) -lndollzlnone 



25 K^™ 

A. 

y V 

30 N> 



10 



20 



25 



0068876 

-76- 

7- (1 -aminocarbonyl-l-phenylmethylidene) - 
2 , 3-diphenyl-l (7H) -indolizinone 

♦ N ^,CONH, 

u 

y \ 
v i> 

N 



7- (di carboethoxymethylldene) -2 , 3-dlphenyl* 
1 (7H) -indolizinone 



X 



HsCaOaC^COiCiHj 

.X. 



•or 



2 , 3-diphenyl-7- (2 , 2-dimethyl-4,6-dioxo- 
1 , 3-di oxany lidene) -1 (7H) -indoli zinone 



0^" N O (560, 580) 



U 

30 0=| ^ ^ 



35 
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0 0 O 
II II II 
CHj -C-C-C-CH» NC-C-COCzHi 

II (599) II (553, 590) 



O 



I' l' if U 

CY n=Y 

s 

10 !! 



u u 



25 



9 J 



ft /con\ N.^ 



V (580) Y (590) 



I' 

y v 



is °tlY •. ^Y 

0 0 Hi CL -CHj 
II II 

♦ -NHC-C-C-C(CH»)» pr >p 

20 U O— \ 

d' n & < 570 > A^CH <* 00 > 



N °tLY 

O O HjC XXL* 

II II 

(CH» )« C-C-C-C-CPi CT ^ 

0 0-* v * -O 



fl' S j| (570, 603) 0 (600) 



35 
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H»C .GHj O O 

or N p ^-c-c-c-^ 

o-T N / o i« 

D. (570) g x N jj (553, 590) 



fit o^j^y 

11. 
OCHj OCHj 

o<>o o<">o 

V (563) V (560) 

U l« 1> 0CH> 

Y ■ Y Nqch » 

H»C*-t t-C*H» 

-. .. fi ( 460 > fi ( 540 > 

,< H,C-( y )-CH, 

i 0 ? t 

^ H»C CHj 

35 



m 
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H, ^CH, 0 
o/y s0 ♦-SO a -C-CNH 1 

X/CN <5A0) (570) 

5 5 ^l^f 



10 



0 

II 



CN-C-C-OCj Hs « J 

(I N./ O 

V (560) O a N-C-CH-CH*C-' 



15 i 



II (600) 



HjQ^CH, H,C CH, 

^ (440) J (615) 

.A. x * 

V 

OCHj 

30 

(640) 0=J X ^i=0 (615) 

& 0 A 

°i— r up 
35 ^ % o= iiy 



0=« 



0068876 

-80- 

O O 0 0 

II II II II 

CH, C-C-C-CH, 4>-C-C-C-OCiH 5 

II (600) y (590) 

y \ y ^. 

U l 1 l' l' 

;Ct( 

.X. .X. y<. .X. 

io Y V V V 

H, CO OCH, H,CO OCH, 

0 0 O 
II II II 
CH, C-C-C-C2H5 ^-C-C-CN 

II (590) if (600) 

15 y \. N. 

y y y y 

-ily -or 

\. ./ \. S v. s. 

r u 1 y t u 1 u 

20 v 

11 11 

Hi CO OCHi H,CO OCH, 

O O 4>-C-CN 
II II IJ 
* -C-C-C-4. S K 

,5 I' (610) y y (610) 

X > l tt 1 u 

l'N l'^t V V 

30 '^y' H»CO OCH, 

II 
HjCO OCHs 



35 
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O O NC-C-CN 



II II 



g 



CH, O-C-C-C-OCHj s \ 

1' (580) J {I (585) 



O 



^. 10 15 

1Q \S H»CO OCH, 

H,CO OCH, 



O 

HC-CH _ x CHj C-C-CCHj 



o o 
II II 



(595) y (566, 600) 



15 

i i 

H,CO OCHa 



II 

I-C-CH 



O H,^ CH, 



25 " U " (610) 0=^ X P=0 (445) 

U V 

On-' 



30 J. i» J K I' r >o 

V V 

H,CO OCRs 



■ - jj 

/" v 



i-Y * » » 



35 
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* O • 

NOa -c-ch-ch 2 c-4> <r \ X x> 

^ (610) ft (565, 605) 

5 v v y i' 

./ \ v 1 ft 1 1 ft t 

10 • • 

Hj CO OCH, 

.AA 

JJ J > -S0 4 -C-C(Br), 
15 i XN | (605) 

j v » • i: » 
V V 

20 11 

H»CO OCH, 

O O .NHSOzCisHja 
II II 

(CH, )» C-C-C-C-NH— C > 



V X T (580) 



25 r x i « 

✓ % 

O C x Hs CHj 

30 11 i y = "v ' 

O O .NHC-CH-0— £ V-C-C 2 H S 

-HN-C-C-C— £ > H, C-C<CH, CH, (610) 



OCH, 



1> 



1' u 

35 
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l> u 



(615) 



10 



i i 

Hs CO OCRs 



Examples of oxoindollsinium dyes 
i5 formed from active methylene couplers are 
represented by the formula: 



(XIX) 

20 



25 

wherein 

30 




X 6 



35 



X® Is an anion as defined above; 

R 10t and *»•• are individually the 
same as R 1 *' and R l§ *; and 

Z represents the atoms necessary to 
complete a chromophore, such as the carbon, 
hydrogen, oxygen and nitrogen atoms 
necessary to complete a heterocyclic group, 
Buch as a pyranylldene, indolisinylldene. 
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thiopyr any li dene, sel enopyr any li dene t 
coumarinylidene, or pyrazollnonylidene 
group • 

Examples of oxolndollzinium dyes formed 
5 from such active methylene couplers are as follows: 

2,3-diphenyl-7-t (2,6-dlphenyl-4- 

pyranylldene)methyl]~l-oxoindoli2inium 
perchlorate 

10 *\'\<* 

V V 

\" 

CH C10* B 

.'V (695) 
15 I' 1 

q =>/ V e 



20 2,3-diphenyl-7-[(2,3-diphenyl-7-i(7H)- 
indolizinonylidene)methyl]-l-indoll- 
zinonium txl£luoxomethane sulfonate 



25 



30 



JT J— 



-.J 



,,- -v (780) 
O ♦ 



35 



• 



20 



25 



0068876 

-85- 

2 ,3-di phenyl -7 -[ ( 2,6 -dl phenyl -4- thio- 
py r any 11 dene) me thyl ] -1 -i ndol i zl noniun 
tTifluozome thane sulfonate 

ii 

CH CF a S0, 9 

y S. (730) 
10 l» 1 

15 V V 11 

Y BF»® y CIO*® 

CH (640) CH (675) 

A A 

* 1. U A I U 

y ii {. I. 

Y > F * e Y cio,e 

CH (690) CH (725) 



30 



35 



0068876 



-86- 



10 



C10 % 
(657) 



e 



0 V X 
II 

CH 

.A. 



Another class of oxoindolizine dyes accord- 
ing to the invention is represented by the formula: 



15 



20 



25 



30 



35 



(XX) 



:-»-0 -<*"•>, 



(R l 1 *) 



wherein: 

R* 0 • and R l • • are individually aryl containing 
6 to 14 carbon atoms; or, alkyl containing 1 to 20 
carbon atoms; 

R l 10 is CH, phenylene or naphthylene; 
R l 1 1 is phenylene or naphthylene; and 
n and m are individually 0 or 1. 
Examples of aryl groups which are suitable for use as 
R 1 0 • or R lM substituents include unsubstituted or 
substituted phenyl, naphthyl and anthryl. 

Examples of alkyl groups which are suitable for use as 
R I§ * or R l0t substituents include methyl, ethyl, 
propyl, t -butyl, decyl, lauryl and elcosyl. 

In oxoindolizine dyes according to the formula 
containing R 11§ and R lfi , the oxoindolizine moiety 
represents a group completing an organic chromophore to 
produce the desired dye* Examples of such compounds are: 



10 
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l,2-bis[7-(l,2-dlphenyl-3(7H)- 
i ndol i zi nonyl i dene )] ethane 



1' 



V I 1 
1=0 



(685) 



15 



20 



1 ,4-bisC 7- (1 . 2-diphenyl-3 (7H) -Indoli ■ 
z i nonyl i dene j ] - 2 , 5 -cy cl ohexad i ene 

IS..' S^ 



I 1 u 



25 



1 , 4-bi 8 [ 7 - (1 , 2-di phenyl-3 (7H) - 

1 ndolizinonylidene) ] - 2 ,3-benzo-2 ,5- 

cyclohexadlene 



30 



35 
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7 , 7 • -bi s£ 1 , 2-di -n-propyl-3 (7H) 
Indoll zbnylidene] 



.CH 2 CHjCH» 

l-O — 



7 , 7 * -bi s - 1 1 , 2 -pentamethylene-3 (7H) - 
indolizonylldene] 




1 , 2-bi b -[ 2 , 3-di - (4-methoxyphenyl) - 
1 (7H) -indolizinonylidene]ethane 



CH 

A. X 

vv 

OCH, OCH, 



(790) 



89 
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j-<;>-cH-cH<;<J N 

J -CH-CH-.^* "">-,/* (840) 



10 Hiccor^ \ 

ii 
o 

Examples of other dyes within the 
above structures (I) and (II) are as follows: 

15 



N-benzyl-4-{ 7-[2 ,3-di (4-methoxy phenyl) - 
3-indollzinolyl] pyridinium bromide 

20 

.A! 

i Br e 
25 %. 

II i. 



(590) 



-OR 



30 y y 

CHaO OCHi 



35 



15 



20 
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7 - C 4- (N-benzylpyr idyll dene) ] -2 , 3-diphenyl' 
1 -hydroxy indolizinium chloride 

U 



10 U ■ OH 



7-[4- (N-benzylpyxIdylidene) ]-2 , 3-diphenyl - 
1-indollzlnone 



If v 



25 W 



^. J N. 



CHiO— ' V -~— ^° 



I 

OCH, 



II ^.=. .=. 
y m K ✓ ,==s *C >-CH a -* (590) 
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O C lt H 4 , 
II I 



j[CHa)»-^ ^- -NHC-CH 
P—JT-V — 0 (630, 690) 

V Vr A 



i 



.A 

o-j^ *y sot 
10 % .A. 

1 

OH 

Another class of dyes according to the 
15 inventton is represented by the formula: 

(XXI) 

. ^(CR l 1 * ) p (CR* 1 ») q (CR l 1 *) x (CR l 1 7 ) 8 (CR» » ,a ) t -R" 1 • 

a>^ ^ • 

1 ]} .111 

wherein 

X? is an anion as defined above* 
25 preferably an acid anion such as 

methanesulfonate, tr lfluorome thane- 
sulfonate, para-toluenesulfonate 
BF* e bromide, chloride. Iodide and 
8ulflnate; 

30 R 1 11 and R iai are individually aryl 

containing 6 to 20 carbon atoms; aralkenyl 
containing 6 to 20 carbon atoms, and alkyl 
containing 1 to 20 carbon atoms; or R" s 
and R l 1 • together represent the carbon 

35 atoms necessary to complete a 7- or 

8 -member cyclic structure; 
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R"*, R"*, R ll « R l,y And R ,l7a 
are Individually hydrogen; alkyl containing 
1 to IB carbon atoms; phenyl; cyano; 
carboxy; carboxamide; and carboalkoxy, 
5 containing 2 to 18 carbon atoms; at least 

one of R 1 **, R 1 **, R ll «, K 117 and R 11 ** 
is hydrogen; 

R l 1 • is an electropositive or an 
electronegative group necessary to complete 
10 a chromophore, such as amino, anilino, 

nitrophenyl, quino, pyranyl, pyridyl, 
indollzinyl, julolidyl and thiopyranyl; 

p, q, r, a and t are individually 0 or 1; 
any free bonds being satisfied by hydrogen 
15 or unsaturated bonding as required* 

Aryl groups which are suitable for use as 
R* 1 2 and R lia substituents include unsubstituted 
or substituted phenyl, naphthyl, anthryl, 
me thoxy phenyl and methoxynaphthyl* 
20 Examples of aralkenyl groups which are 

suitable for use as R 1 11 and R 11S substituents 
Include 2,2-diphenylvinyl, 2-pheny 1 vinyl , 
2-naphthylvinyl and 2 -methyl* (2-pheny 1 vinyl) • 

Alkyl groups which are suitable for use as 
25 R l 12 to and including R ll?a include methyl , 
ethyl, propyl, t -butyl, decyl and lauryl. 

Examples of compounds within this class are 
as follows: 

3 o 7 - [ 2 - (4-N , N-d ime thyl aminophenyl -1 -e thenyl ] - 

2 , 3-diphenyl-l-indolizinonlum f luoroborate 

»— e (780) 
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2 ,3-diphenyl-7-[2- (9-Julolldyl) -1-ethenyl] 
1-indolizinonlum trlfluoromethane sulfonate 



5 • -• V 

i! I 

N> CF.SO, 0 (837) 

10 2,3-diphenyl-7-[3-(2,3-diphenyl-4(4H)- 

pyranylidene-l'-propenyll-l- 
indolizinonium per chlorate 

4\©X >-CH=CH_CH=.'*"N> (840) 

15 tf % 

*' CIO* 6 * 



7-[2-(4-N,N-di methyl ami nonaphthy 1 ) -1 • 
ethenyl]-2,3-dlphenyl-l- 
zu Indollzlnonlum fluoroborate 



25 



7-[4- (4-dlmethylamlnophenyl) -1-butadJenyl] - 
l,2-diphenyl-3-lndolizinonium trlfluozo- 
nethane sulfonate 

^<.-.>- (CH ^-C_>-<CH, 

^ J • — J S # CP. SO, 6 (885) 



35 



9 
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1- (3 , 5-di-tert-butyl-4-oxo-l-phenylldene) - 

2- [7-(2.3-diphenyl-l-(7H)-indolizlnon- 
ylidene) ] ethane 

KyK m m ,y' -ch-ch-<[ "*> -o 

j—K' """ S C(CH,), (690) 

2 ,3-diphenyl-7-E2- (4-nitrophenyl)-l~ 
1Q ethenyl]-l-indollzlnol sodium sale 



15 



20 



25 



• mm 



U U 



2 ,3-diphenyl-7-[2- (2 ,6-diphenyl-4- (4H) - 
pyrany lidene) -1-ethylidene] -1-hydroxy- 
(7H)-indolizlnium perchlorate 



2,3-diphenyl-7-[2- (2 ,6-dlphenyl-4-(4H)- 
pyranylldene) -1-ethylidene] -1-acetoxy- (7H) - 
indollzlnium perchlorate 



x OCOCH , C10 % ° 



35 



15 



20 
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7 - (2 , 2-di acetyl -1 -ethenyl) -2 , 3- 
diphenyl-l-indolljeinol sodium salt 

CH S 

X ONa CH, 

2 , 3-diphenyl -6-[2- (4-ni trophenyl) -1 ■ 
l <> ethenyl ]-l-indolizi no 1 



♦ NX <_>-CH-CH-.(_).. 



NO a 



I' I' 

N OH 



1 -[ 7- (2 , 3-dIphenyl-l- (7H) -indolizinonyli < 
dene) ]-2-[4- (2,6-diphenyl-A (AH) -pyx any li- 
dene)] -ethane 

<• * mm 

> -CH-CH— ' N -0 
• • • m*' 

J* — k N 



25 

7 - (3 , 3-d i acetyl -1 -pr openy 1 1 dene) -2,3- 
diphenyl-l-(7H)-lndolizinone 

CH» 
I 

30 V<...>' C8 - ffl < w 

r ch, 



35 



10 



20 



25 
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7-[l-cyano-2- (4-dimethylamlnophenyl) -1« 
ethenyl ] -1 , 2-diphenyl-3-indolizinonium 
' trifluoromethane sulfonate 

CH 

%fX\ ">-C-0-(]"> -H(CH. ), 

S % CF.SO,* 



1 ,2-di-tert-butylphenyl-7-[4- (4-dimethyl- 
aminophenyl ) -1- (1 , 3-butadienyl) 3 -3-indol- 
izonium trifluoromethane sulfonate 



15 -J=J 



30 



1 ll J 1) CF»SO» 

v.' v.' 

ctcH,), Nkch,), (850) 



2,3-diphenyl-7-4- (2 ,6-dIphenyl-4(4H) - 
pyranylidene) -2-(2-butenyl) -1- 
indolizlnonium trifluoromethane sulfonate 

CHj A 

*s®/K >-C-CH-CH-( ^--0 

So * cio* 

Additional compounds of this class are 
shown below in Tables I and II: 
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A further class of dyes according to the 
invention is represented by the structural formula: 

(XXII) 

I -4— R»» 



10 wherein 



R 1 1 f/ ^R l * • 



R llf and R l " are individually aryl 
containing 6 to 20 carbon atoms; such as 
phenyl and naphthyl; or, alkyl containing 1 
to 18 carbon atoms, such as methyl , ethyl, 

15 propyl, decyl and lauryl; 

R 111 is cyano, carboxy, formyl, acyl 
containing 2 to IB carbon atoms, such as 
acetyl, proplonyl and lauroyl; carboalkoxy 
containing 2 to 18 carbon atoms, such as 

20 carbomethoxy, carboethoxy and carbobutoxy; 

or aminocarbonyl containing 1 to 18 carbon 
atoms, such as unsubstituted aminocarbonyl, 
methylaminocarbonyl and dimethylamino- 
carbonyl which enables the compound to be a 

25 d y c - 

The compounds in this class are shown in 
the enol form, rather than the keto form. Examples 
of compounds within this class are as follows: 

30 . 7-cyano*2,3-diphenyl-l-indolixinol 

CN 

.a. 

I J (405) 
♦ ♦ 



• 
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7-f ormyl -2 , 3-di - (4-methoxyphenyl) -1- 
lndolizlnol 

O 

5 CH 

.A. 

J I! 

HO-j* y < 423 > 

^ *' ^ * 
i i 

CH»0 OCHi 



15 



6-aminocarbonyl-2,3-diphenyl-l-indolirinol 



^CONHi 

J i 

20 H °-iL_T 



8-carboethoxy- 2 , 3-diphenyl-l-Jndoli zlnol 



25 o 

II 



30 N 



HQ I » < 490 > 



35 



10 



15 



20 



25 



30 



35 
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7 -carboxy-2 , 3-diphenyl-l-indoli zlnol 
COOH 

/S 

H °~j y (42o> 

The oxoindollzine dyes according to the 
invention are prepared by a method comprising react- 
ing (A) a suitable pyridine compound with (B) a 
cyclopropenone compound, generally a photosensitive 
cyclopropenone* The resulting oxoindollzine or 
oxoindollzine compound is a new dye or a new dye is 
produced from the resulting oxoindollzine or oxoin- 
dolizinium compound by reacting the product with an 
appropriate color -forming compound, such as a 
color-forming coupler. Such a method is illustrated 
by the preparation of dyes represented by formulas I 
and II above comprising the steps: 

(1) reacting (A) a pyridine compound with (B) a 
cyclopropenone compound and optionally 

(2) reacting the resulting product from (1) 
with a color -forming compound, such as a 

color-forming coupler, preferably in the 
presence of an oxidizing or dehydrating 
agent that catalyzes formation of a dye. 
Some of the compounds produced in step (1) 
are dyes which absorb in the visible region 
of the electromagnetic spectrum. 
Optimum methods for preparation of dyes 
according to the invention will vary, depending upon 
the desired dye, the starting material, the 
cyclopropenone, the color -forming coupler, the 
pyridine compound, solvents present, reaction 
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temperature, concentration of reactants and catalyst 
present* The cyclopropenone and pyridine compounds 
^ are mixed in about stoichiometric concentrations* 
However, it is often useful to mix the reactants ~ 

5 with an excess of the pyridine compound to provide 
better yields or different isomers* 

The reactants for forming a dye according 
to the invention can be mixed in a suitable reaction 
medium* For example , the cyclopropenone and pyri- 

10 dine compounds are mixed in an appropriate reaction 
medium, such as an organic solvent or medium that 
forms a coatable composition, for subsequent 
utilization of the dye which is formed* 

A reaction medium which comprises a solvent 

15 for the reactatits is most useful • A useful solvent 
includes, for example, pyridine, .chlorinated hydro- 
carbons, such as methylene chloride and chloro- 
benzene, toluene, dioxane, and tetrahydrofuran* 
Pyridine and some pyridine related solvents, such as 

20 4-picoline, are especially useful in producing 
isomers* The reactants are mixed at room 
temperature (about 19°C) and then heated to within 
the range of about 50 to about 150°C. The optimum 
reaction temperature will be influenced by the 

25 choice of solvent , the particular reactants, the 
desired dye. and other described factors* 

When a dye according to the invention is 
formed by the reaction of a cyclopropenone with a 
pyridine compound and suitable color-forming 

30 compound, such as a color -forming coupler, it is 

preferred that the reaction be carried out in 
chemical association with an appropriate oxidant » 
such as elemental iodine, oxygen, copper bromide, 
copper chloride, copper acetate, benzoyl peroxide or 
35 copper acetyacetonate* The concentration of oxidant 
will vary, depending upon the particular reactants, 



25 
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processlng conditions , desired dye, and reaction 
medium. An oxidant is especially useful in the 
reaction of a cyclopropenone with a pyridine 
compound and an active methylene coupler* 

5 In preparing an oxolndollzlne dye by the 

reaction of pyridine compound with a cyclopropenone 
compound, the condensation Is generally carried out 
in a solvent. The concentration of reactants is 
generally about stoichiometric. However, an excess 

10 of pyridine or plcollne is often useful. The reac- 
tion temperature is generally within the range of 
0°C to -95 0 C. The reaction Is preferably 

carried out in chemical association with an oxidant, 
such as copper ions or air. 

15 An especially useful method according to 

the invention comprises preparation of a dye repre- 
sented by the structure (XXI) comprising reacting a 
compound represented by the structure 

20 < XI1 > . XH.R" 



wherein 



X 9 , R*° , R» l and R** are as 
defined above , 
with an aldehyde or ketone represented by the formula 

(XXIV) 

o 

R 1 ** - C - R l *« 



35 



wherein 



m m 
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R 1 * 2 and R 11S are individually 
hydrogen or substltuents that do not 
adversely affect the oxoindollzinlum dye 9 
such as alkyl containing 1 to 20 carbon 
5 atoms, for example, methyl, ethyl, propyl, 

butyl, decyl and lauryl; aryl containing 6 
to 20 carbon atoms, such as phenyl, tolyl, 
and naphthyl; or a heterocyclic group, such 
as pyx idyl and Julolldyl; and at least one 
10 of R 11 * and R ll$ is a monovalent group 

which completes a chromophore as defined. 
Such compounds include, for example, pyryllum, 
flavylium, dimethylamino benzaldehyde and clnnimal- 
dehyde compounds. These reactants (XII) and (XXIV) 
15 are reacted in -about equlmolar proportions in a 

suitable solvent, such as acetic anhydride, with or 
without a catalyst, such as piper idine or sodium 
acetate, at a temperature within the range of about 
20°C to about 140°C. The resulting dye crystallizes 
20 from the medium or is precipitated by addition of a 
non-solvent, such as water, ethyl ether or cyclo- 
hexane. An example of such a method according to 
the invention is a method of preparing a dye repre- 
sented by the formula: 

25 



30 




comprising the step: 

(1) reacting a compound represented by the formula: 

35 



20 



30 
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CHjCOOH 

.A. 

i ©t 1 
^f^ CFiSO, 6 

• «*e^ ^» «« 

N. V 



1Q with a compound represented by the formula; 



O 

II 

CH 

15 \ 

11! 



Another method of preparing dyes according to 
the invention comprises reacting an indolizinol 
represented by the formula: 

(XXV) R i2. 
25 . X-o 



wherein 

R 1 ** and R 1 " are Individually aryl 
containing 6 to 14 carbon atoms, such as phenyl 9 
xylyl, methoxyphenyl and naphthyl; or, alkyl 
containing 1 to 20 carbon atoms, such as methyl, 
ethyl » propyl, decyl and lauryl; 
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R l4$ is hydrogen, cyano, carboxy, formyl, 
acyl containing 2 to 18 carbon atoms, such as 
acetyl, propionyl, and lauroyl; carboalkoxy 
containing 2 to 10 carbon atoms, such as carbo- 

5 methoxy, carboethoxy and carbobutoxy; or amino* 

carbonyl containing 1 to 18 carbon atoms, such 
as unsubstltuted amlnocarbbnyl, methyl ami no- 
carbonyl and dimethylamlnocarbonyl; and alkyl 
containing 1 to 18 carbon atoms, such as methyl, 

10 ethoxy, propyl, butyl, decyl and lauryl; 

R 1 * 7 Is hydrogen or alkyl containing 1 to 4 
carbon atoms, such as methyl, ethyl, propyl and 
butyl; 

R l " Is alkyl containing 1 to 18 carbon 
15 atoms, such as methyl, ethyl, propyl, butyl, 

decyl and lauryl; or aryl containing 6 to 14 
carbon atoms, such as phenyl, tolyl, xylyl and 
naphthyl ; 

with an active methylene coupler, such as repre- 

20 sented by formula (IX). The lndollzlnol repre- 
sented by formula (XXV) and the active methylene 
coupler are reacted In about equlmolar proportions 
in a suitable solvent, such as acetic anhydride, 
preferably with a catalyst, such as plperldlne or 

25 sodium acetate, at a temperature within the range of 
20°C to 140°C. The resulting dye crystallizes from 
the reaction medium and is preferably precipitated 
by the addition of a non-solvent, such as water, 
ethyl ether or cyclohexane. 

30 Many oxolndolizine and oxoindollzlnium dyes 

within Structures I and II are useful In Imaging, 
such as In phot ©thermographic Imaging or in laser 
recording and reading applications. Especially 
useful dyes according to the Invention are compounds 

35 that are image dyes or, alternatively, are capable 
of forming image dyes* Selection of an optimum 
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indolizinone ox indolizinium dye will depend upon 
such factors as the desired use, processing condi- 
tions, desired image, particular components with the 
dye, exposure means to form an image, and stability 
of the dye* 

The following examples are included for a 
further understanding of the invention. 
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Example 1 — Preparation of 7 f 7 1 -(1, 2-ethane-(E)- 
diyl 1 dene)bls-l , 2 -dl - (4 -tert -butyl - 
phenyl) -3 (7H) -lndoli zlnone 
A solution (10 percent by weight) of 

5 2 t 3-di(4-tertlarybutylphenyl) cyclopropenone, in 
4-picoline (pyridine compound) , was prepared 
containing a trace of cupric acetate (catalyst) • 
The solution was sparged with a stream of air to 
provide agitation and excess oxygen* The solution 

10 was heated on a steam bath to 80°C to 95°C for 15 

minutes. A pasty cyan-colored slurry resulted* The 
resulting mixture was filtered to remove excess 
picoline, and the colored solids washed with 
acetone* The solids were dried under vacuum to 

15 remove the acetpne-washed solvent* A 25 percent 
yield of the desired dye was obtained based on the 
cyclopropenone starting material* The dye had a 
maximum absorption at 695 nm in chloroform solu- 
tion* The structure was confirmed by mass spectro- 

20 scopy, nuclear magnetic resonance, infrared spectral 
analysis and x-ray diffraction* 
Example 2 — Preparation of 7-(4-Pyridyl)-2 f 3- 
di - (4-me thoxyphenyl) lndoli zlnol , 
Benzyl Bromide Salt 

25 Equi molar amounts of benzyl bromide and 

4 # 4 , -di -pyridine were dissolved in N,N-dimethyl- 
formamlde to form approximately a 10 percent by 
weight solution. The solution was heated for 10 
minutes on a steam bath at 95°C to form the quater- 

30 nary salt of blpyridlne* The reaction mixture was 
cooled slightly, and an e qui molar amount of 2,3-di- 
(4-me thoxyphenyl) cyclopropenone was added to the 
solution* The reaction mixture was heated for 15 
minutes and quenched in excess cold water* A eolu- 

35 tion of 48 percent hydrobromic acid was added to the 
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water-N,N-dlmethylformamlde solution to precipitate 
the desired dye product* The precipitated dye was 
removed -by filtration and dried under vacuum. The 
dye had a maximum absorption density at 535 nm in 
chloroform solution* The desired dye structure was 
confirmed by mass spectroscopy , nuclear magnetic 
resonance and infrared spectral analysis* 
Example 3 — Preparation of 7-Dlbenzoylmethyl- 

ldene-2,3-di (4-methoxyphenyl)- 

1 (7H) -indoll zinone 
A 10 percent solution of 2,3-di (4-methoxy- 
phenyl) cyclopropenone in pyridine was refluxed 
under nitrogen for 15 minutes* The resulting solu- 
tion was cooled slightly, and an equivalent amount 
of dibenzoylme thane based on the cyclopropenone was 
added to the green solution. The reaction mixture 
was refluxed for 60 minutes. The .resulting reaction 
mixture was again cooled, and four equivalents of 
iodine dissolved in a small amount of pyridine was 
added to the reaction mixture. The mixture was 
further heated at 90°C on a steam bath for 15 
minutes* The bright blue solution was quenched by 
pouring it into cold excess dilute hydrochloric 
acid. The desired dye precipitated and was removed 
from the solution by filtering* A 95 percent yield 
of the desired dye was obtained based on the start- 
ing cyclopropenone. The dye was chromatographed on 
silica gel to provide a purified product* The maxi- 
mum absorption of the dye was at 605 nm in chloro- 
form solution. The structure of the dye was 
confirmed by mass spectroscopy , nuclear magnetic 
resonance and infrared analysis* 
Example 4 — Preparation of 7-Formyl-2 p 3-di(4- 
methoxyphenyl) -1-indoll zinol 
Equivalent amounts of 4-formylpyrldlne and 
2,3-di (4-methoxyphenyl) cyclopropenone were 



30 
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dissolved In sufficient para-dioxane to form 
approximately a 10 percent solution. The mixture 
was refluxed at 102°C under nitrogen for 2 hours* 
Sufficient water was then added to the reaction 

5 mixture to bring it to. the cloud point at 80°C* The 
reaction mixture was then cooled to room tempera- 
ture, and the product allowed to crystallize. The 
crystals were collected by filtration, and washed 
with a small amount of water* The dried crystals 

10 were the desired dye* The dye was produced in a 95 
percent yield based on the amount of 
cyclopropenone* The yellow dye had a maximum 
absorption of 435 nm in chloroform solution* The 
structure of the dye was confirmed by mass 

15 spectroscopy, nuclear magnetic resonance and 
infrared analysis* 
Examples 5-8 — 

Other yellow dyes were prepared by a modi- 
fication of the procedure described in Example 4* 

20 The modification consisted of substituting the 

particular pyridine needed to obtain the desired dye 
for the 4-formyl pyridine described in Example 4. 

Structures were confirmed by mass spectrometry 9 
nuclear magnetic resonance and elemental analysis* 
25 Examples of the yellow dyes prepared are as follows: 

Example 5: 

7-carboxyl-2,3-diphenyl-l-indoli*inol 



HO- 



COOH 

.A. 

] [l Xmax 430 



35 r if i b 
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Example 6: 



7 -carbome thoxy-2 , 3 -dl (4-ter t-butylphenyl) - 
1-lndollzinol 



COOCH, 

*\ N [l Xnax 425 



A x 

(CHO.C' N C(CHt), 



15 

Example 7: 

7-amInocarbonyl-2 , 3-diphenyl-l-indolirlnol 

CONH, 
I 

20 N y Amax 405 

25 ^ ^ 

Example 8: 

7 -cyano-2 , 3-diphenyl -1 -indoli zlnol 

CN 

30 A 

J [l Amax 410 

H0 ~i r' 
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Example 9 — Preparation of l,2-di-(4-tert-butyl- 
phenyl) -7-[4-(4-dimethylaminophenyl)- 
1- (1 » 3-butadienyl) ] -3 -indoli zlnonium 
trifluoromethane sulfonate 
5 Equivalent amounts of 4-d 1 methyl amino - 

cinnamaldehyde and l»2-di(tert-butylphenyl-7«r 
methyl-3-indolizinonyl trifluoromethane sulfonate 
were dissolved in acetic anhydride to form approxi- 
mately a 10 percent solution. The reaction mixture 
10 was heated at 70-90°C for five minutes » cooled to 
room temperature and diluted with diethyl ether and 
the resulting product collected by filtration. The 
crude product was recrystallized from acetone to 
furnish the desired dye. 
15 Example 10 Preparation of 7- (4-dimethyl -amino- 
phenyl ) -2 , 3 -di phenyl -1 -indoli - 
zlnonium fluoborate 
A 101 solution of 1,2-diphenyl-l -indoli - 
zlnonium trilodide In dimethyl aniline was warmed at 
20 70-90°C for 10 minutes. The resulting solution was 
cooled and diluted with diethyl ether and the 
resulting solid redis- solved in acetone. The 
desired dye was precipitated by the addition of 
dilute fluoboric acid to the solution. 
25 Example 11 — Preparation of 7-diethylamino-2 t 3- 

dlphenyl-l-indolizinonium fluoborate 
A 101 solution of 2,3-diphenyl-l-indoli- 
zinonium trilodide in pyridine was treated with two 
equivalents of anhydrous diethyl amine and heated at 
30 70-90°C for 15 minutes. The reaction mixture was 

cooled and poured into diethyl ether and filtered to 
furnish the crude dye. The dye was washed 
thoroughly with water to remove soluble salts to 
furnish purified product. 



• 
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Examples 12-14 — Use of Dyes in Optical Disc for 

Laser Writing and Reading 
Oxoindolizine and oxoindolizinium dyes for 
use in an optical disc vere selected to provide the 

5 desired characteristics for laser writing and 

reading including among other characteristics, the 
desired solubility , absorption and stability 
characteristics. 

In each of the examples an optical disc for 

10 laser writing and reading was prepared by coating, 
on a support designed for an optical disc, a layer 
of an amorphous composition comprising a binder , 
such as cellulose nitrate, and an oxoindolizine or 
oxoindolizinium dye having an absorption at a wave* 

15 length at which. the laser was tuned, such as a 

wavelength in the range of about 300 to about 1000 
nanometers* Optical discs were prepared by tech- 
niques described in, for example, "Disc -St or age 
Technology" by Robert M. White, Scientific 

20 American, August 1980, beginning at page 138, and 

Research Disclosure , November, 1978, Item No. 17522, 
the descriptions of which are incorporated herein by 
reference. 

The dyes of Examples 12, 13 and 14 were 

25 individually incorporated in a coating composition 
containing cellulose nitrate (binder) and cyclo- 
hexanone (solvent). The resulting compositions were 
coated on optical disc supports containing a reflec- 
tive metal layer, such as aluminum. The resulting 

30 optical discs were imagewise exposed to a laser 
emitting at 800 nanometers pulsed at 10 MHz and a 
501 duty cycle in a 30 KHz bandwidth to provide an 
image on each optical disc. Reading from the 
exposed optical discs was by monitoring the feedback 

35 from the same laser. The following dyes were tested 
in the video discs: 



m 



9 
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Ex ample No. 

12 2,3-diphenyl-7-[2-(9-Juloli- 
dinyl)ethenyl]-l-oxo-lH-in- 
dollzinium tr lfluorome thane - 

5 sulfonate 

13 2 f 3-bis(4-t-butylphenyl)-7- 

[ 2- (9-Julolidinyl) -ethenyl 3 -1- 
OXQ-IH-Indolizinlum tri- 
fluorome thane sulfonate 
10 14 1,2-bis (4 -t -butyl phenyl) -7 - 

t2-(9-Julolidinyl)-ethenyl3* 
3-oxo-3H-indolizinium tri- 

fluor ome thanes ulfonate 

15 An image was recorded and read on each of the 

optical discs. The recording power at the discs vas 
12 mW in each case. 

Example 15 — Production of a Red Dye in a Coating 
A solution vas prepared containing 525 mg of 

20 poly (ethylene-co-1 ,4-cyclohexylenedi - 

methylene -1 -methyl -2 ,4-benzenedi sulfonamide) 
(binder), 400 mg of 1 -methyl -4-(4-pyridyl)pyri- 
dinium-para-toluene-sulfonate (pyridine compound) 
, and 9*980 g of 2-methoxyethanol (solvent)* The 

25 polysulfonamide binder and quaternary salt (pyridine 
compound) were dissolved in the 2-methoxyethanol by 
gentle agitation at room temperature (19°C). A 
clear lacquer solution resulted which was coated on 
a poly (ethylene terephthalate) film support at a vet 

30 coating thickness of 0.125 am. The coating vas 
dried by heating the material to about 24°C for 30 
minutes in a stream of air* 

A second solution vas prepared by dissolving 525 
g of poly (styrene -co -butadiene) (KRO-3, vhich is a 

35 trade name of and available from Phillips Petroleum 
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Company, U.S.A.), in 9*98 g of toluene with 40 ag of 
1 -phenyl -2- (para-methoxy- phenyl) cyclopropenone 
(photosensitive cyclopropenone compound). Solution 
was produced by stirring at 22°C for several hours* 

5 A clear lacquer solution resulted which was coated 
directly over the first layer containing the 
pyridine compound. A vet coating thickness of 
0.125 mm was applied. The resulting composite 
two-layer element was dried by warming to 45°C for 

10 30 minutes. The resulting element was exposed to a 
250 watt mercury lamp for 20 seconds at a distance 
of 7.6 cm. The desired dye was produced by heating 
the element, after exposure, to 150°C for 3 seconds 
on a heated aluminum block. A brilliant red dye was 

15 formed which had a maximum absorption at 535 nm. 

Example 16 Production of a Blue Dye in a Coating 

A coating solution was prepared by dissolv- 
ing 0.500 g of the polysulfonamide binder as 
described in Example 15 and 500 mg of 4-azastyryl- 

20 1 -methyl -pyridinium para- toluenesulfonate (pyridine 
compound) in 10 g of 2-methoxyethanol (solvent). 
Solution was produced by stirring at room tempera- 
ture (19°C). A clear lacquer solution resulted 
which was coated on a poly (ethylene terephthalate) 

25 film support by means of a doctor blade to produce a 
wet coating thickness of 0.125 mm. The resulting 
coating was dried by heating the coating to about 
24°C for 30 minutes In a stream of air. 

A second solution was prepared by dissolv- 

30 ing 25 mg of phenylanisyl cyclopropenone and 0.50 g 
of poly(styrene-co-butadiene) resin in 10.0 g of 
toluene* A clear solution which resulted upon 
stirring the mixture for 3 hours at room temperature 
(19°C) was coated directly over the first layer 

35 containing the pyridine compound. A wet coating 
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thickness of 0.125 mm was applied by means of a 
doctor blade* The composite two -layer element was 
dried by warming the resulting coating to about 24°C 
for 30 minutes in a stream of air. A brilliant 
5 clear transparent film was obtained. 

The resulting element was imagewise exposed 
and then heated as described in Example 15* A blue 
dye was formed which had a maximum absorption at 575 
nm. 

10 Example 17 Production of a Green Dye in a Coating 
A coating solution was prepared by dissolv- 
ing 0.50 g of poly(styrene-co-butadlene) resin and 
125 mg of 4,4'-dipyrldyiethylene (pyridine compound) 
in 10.0 g of toluene (solvent)* A clear solution 

15 which resulted .upon stirring at room temperature 
(19°C) was coated on a poly (ethylene terephthalate) 
film support containing a gelatin subbing layer at a 
wet coating thickness of 0.125 mm. The resulting 
coating was dried by heating to 24° C for 30 

20 minutes. A second layer was coated over the layer 
containing the pyridine compound. This second layer 
was prepared from a coating solution produced by 
dissolving 0.50 g of poly (vinyl alcohol) in 9.50 g 
of water. The composition containing the poly- 

25 (vinyl alcohol) was coated at a wet coating thick- 
ness of 0.125 mm over the first layer. The result- 
ing composite film was dried by heating to 24° C for 
30 minutes. A top layer was prepared by coating a 
solution containing 125 mg of photosensitive 

30 phenylanlsyl cyclopropenone and 0.50 g of poly- 
styrene -co -butadiene) dissolved in 10.0 g of 
toluene. The top layer was coated at a wet coating 
thickness of 0.125 mm. The resulting composite film 
was dried for 30 minutes at 24°C In an air stream. 

35 The composite film was imagewise exposed for 40 
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seconds and then heated as described in Example 15* 
A dye was produced which had a maximum absorption In 
the Infrared region of the electromagnetic spectrum 
at 815 nm. 

5 Example 18 — One Layer Element 

A coating solution was prepared by dissolv- 
ing .50 g of poly (styrene -co -butadiene) resin, 40 ag 
of o,p-dianisylcyclopropenone (photosensitive 
cyclopropenone) , and 40 mg of l,2*bis(4-pyridyl)- 

10 ethylene (pyridine compound) in 10*0 g of toluene* 
The solution vas coated on a poly (ethylene 
terephthalate) film support at a wet coating 
thickness of 0.125 mm. The coating was dried by 
standing at 24°C for two hours* The resulting 

!5 element was exposed to a 250 watt mercury lamp for 
20 seconds at a distance of 7*6 cm through a mask to 
produce a developable Image in the photographic 
element. The desired dye was produced by heating 
the element, after exposure, to 150°C for 10 seconds 

20 on a heated aluminum block. An infrared dye was 
formed In the film with a maximum absorbtion at 
830 nm. 

25 



30 
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CLAIMS: 

1. A method of preparing an oxoindolizine 
or an oxoindolizinium dye compound including the 
steps of: 

1) reacting (A) a pyridine compound having 
hydrogen atoms on the carbon atoms ortho 
to the heterocyclic nitrogen atom, with (B) 
a cyclopropenone compound; and optionally 

2) reacting the resulting product from (1) with 
a color-forming compound preferably in the 

presence of an oxidant that catalyses the 
formation of said dye compound • 
2* A method according to Claim 1 

characterized in that said dye compound has the 

formula: 



R* 



wherein: 

R x and R* are individually alkyl 
containing 1 to 18 carbon atoms; aryl 
containing 6 to 20 carbon atoms; or 
polys tyryl having appended indolisine or 
indolizinium groups or combinations thereof; 

R* is a divalent group which » with the 
indolizinone. nucleus , completes an organic 
chromophore ; 

R* Is hydrogen; alkyl containing 1 to 
18 carbon atoms; cyano; acyl containing 2 
to 20 carbon atoms; carboalkoxy containing 
2 to 18 carbon atoms; aminocarbonyl 
containing from 1 to 18 carbon atoms; 
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acyloxy containing 2 to 18 carbon atom*; 
bromine or chlorine; and 

R* is hydrogen; chlorine; bromine or 
alkyl containing 1 to 18 carbon atoms; 
which dye compound is prepared by 

1) reacting (A) a pyridine compound having the 

formula: 

I v 
V 

with (B) a cyclopropenone compound 
represented by the formula: 



wherein 



R 11 is hydrogen; alkyl containing 1 to 18 

carbon atoms; cyano; acyl containing 2 to 

20 carbon atoms; carboalkoxy containing 2 

to 18 carbon atoms; ami nocar bony 1 

containing 1 to 18 carbon atoms; acyloxy 

containing 2 to 18 carbon atoms; bromine or 

chlorine; 
12 

R is hydrogen; alkyl containing 1 to 
18 carbon atoms; cyano; acyl containing 2 
to 20 carbon atoms; benzyl; or pyrldyl; 

R 13 is hydrogen; chlorine; bromine or 
alkyl containing 1 to 18 carbon atoms; and 

R 14 and R 15 are individually aryl 
containing 6 to 20 carbon atoms, aralkenyl 
containing 6 to 20 carbon atoms; alkyl 
containing 1 to 18 carbon atoms; or R 14 
and R 15 together represent the carbon 
atoms necessary to complete a 7- or 
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8-member cyclic structure; and optionally 
2) reacting the resulting product from (1) 
with a color-forming compound preferably in the 
presence of an oxidant that catalyzes the formation 

of said dye. 

3. A method according to Claim 1 
characterized in that said dye compound has the formula: 




wherein 

X* is an anion; 

R* and R 7 are Individually alkyl 
containing 1 to IB carbon atoms; aryl 
containing 6 to 20 carbon atoms; or 
polystyryl having appended indolisine or 
indolizinium groups or combinations thereof; 

R 9 is a monovalent group which, with 
the indolizlnlum nucleus, completes an 
organic chromophore; 

R 9 is hydrogen; alkyl containing 1 to 
18 carbon atoms; cyano; acyl containing 2 
to 20 carbon atoms; carboalkoxy containing 
2 to 18 carbon atoms; aminocarbonyl 
containing 1 to 18 carbon atoms; acyloxy 
containing 2 to 18 carbon atoms; bromine; 
or chlorine; and 

R 19 is hydrogen; chlorine; bromine; or, 



m 
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alkyl containing 1 to 18 carbon atoms; 
which dye compound Is prepared by 

1) reacting (A) a pyridine compound having the 

formula : 
5 R'» 

v 

*® with (B) a cyclopropcnone compound represented 

by the formula: 

O 

II 

_ Bit 



15 



R 1 *- C?>C - R 1 



wherein : 

R 1 1 is hydrogen; alkyl containing 1 to IB 
carbon atoms; cyano; aeyl containing 2 to 20 
carbon atoms; carboalkoxy containing 2 to 18 
carbon atoms; aminocarbonyl containing 1 to 18 
carbon atoms; acyloxy containing 2 to 18 carbon 
atoms; bromine or chlorine; 

R** is hydrogen; alkyl containing 1 to 18 
25 carbon atoms; cyano; acyl containing 2 to 20 

carbon atoms; benzyl; or pyridyl; 

R l * Is hydrogen; chlorine; bromine or alkyl 
containing 1 to 18 carbon atoms; and 

R l * and R 11 are individually aryl contain* 
30 lag * to 20 carbon atoms; aralkenyl containing 6 

to 20 carbon atoms: alkyl containing 1 to 18 
carbon atoms; or R* 4 and R 15 together 
represent the carbon atoms necessary to complete 
a 7- or 8~member cyclic structure; and optionally 
35 2) reacting the resulting product from (1) with a 

color •forming compound preferably in the presence of an 
oxidant that catalyzes the formation of said dye; 
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the anion X^ 1 being provided by the oxidant or color- 



4. A dye compound having the formula: 



wherein 

R 1 and R 2 are individually alkyl 
containing 1 to 18 carbon atoms; aryl containing 6 
to 20 carbon atoms; or polystyryl having appended 
lndollzlne or indolizinium groups or combintaions 
thereof; 



R is a divalent group which, with the 
indolizinone nucleus, completes an organic 
chromophore; 

R* is hydrogen; alkyl containing 1 to 18 
carbon atoms; cyano; acyl containing 2 to 

20 carbon atoms; carboalkoxy containing 2 
to 18 carbon atoms; aminocarbonyl 

containing 1 to 18 carbon atoms; acyloxy 
containing 2 to 18 carbon atoms; bromine or 
chlorine; and 

R 5 is hydrogen; chlorine; bromine or 
alkyl containing 1 to 18 carbon atoms* 
5* A dye compound having the formula: 



forming compound (if used) or otherwise. 




O 



(ID 




» 



e 



o 



wherein 
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an anion; 



R° and R are individually alkyl 
containing 1 to 18 carbon atoms; aryl 
containing 6 to 20 carbon atoms; or 
polys tyryl having appended indolisine or 
indollzlnium groups or combinations thereof; 

R 8 is a monovalent group which, vlth 
the indolizinium nucleus » completes an 
organic chromophore; 

R 9 is hydrogen; alkyl containing 1 to 
18 carbon atoms; cyano, acyl containing 2 
to 20 carbon atoms; carboalkoxy containing 
2 to 18 carbon atoms; aminocarbonyl 
containing 1 to 18 carbon atoms; acyloxy 
containing 2 to 18 carbon atoms; bromine or 
chlorine; and 

R 10 is hydrogen; chlorine; bromine; or 
alkyl containing 1 to 18 carbon atoms* 
6. A dye compound having the formula: 



R is hydrogen; alkyl containing 1 to 
18 carbon atoms; cyano; acyl containing 2 
to 20 carbon atoms; carboalkoxy containing 
2 to 18 carbon atoms; aminocarbonyl 
containing 1 to 18 carbon atoms; acyloxy 
containing 2 to 18 carbon atoms; bromine; 
or chlorine; 
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R Is hydrogen; chlorine; bromine; or 
alkyl containing 1 to 18 carbon atoms; 

R 70 and R 71 are individually alkyl 
containing 1 to 18, preferably 1 to 10 
carbon atoms; or aryl containing 6 to 20 
carbon atoms; 

R 72 and R 73 are individually 
hydrogen; alkyl containing 1 to 22 carbon 
atoms, aryl containing 6 to 20 carbon 
atoms; amino; carboxami do; sulfonamide; 
sulfamyl; carbamyl; halogen; alkoxy 
containing 1 to 18 carbon atoms; or R 72 
and R taken together represent the 
atoms necessary to complete a benzo group; 
and 

R 74 and R 75 are individually 
hydrogen; hydroxy; alkyl containing 1 to 22 
carbon atoms; aryl containing 6 to 20 
carbon atoms; amino; carboxamldo; 
sulfonamido; sulfamyl; carbamyl; halogen; 
or alkoxy containing 1 to 18 carbon atoms* 
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